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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the characteristic degradation of a 
switching element in the manufacturing process, and to reduce the number of the 
manufacturing processes. 

SOLUTION: The reflection type liquid crystal display device is equipped with a 
glass substrate 53, a transparent electrode 55 provided on the jglass substrate 53, 
a glass substrate 40, a thin film transistoKTFT) 44 provided on the glass 
substrate 40, an insulating film 45 provided on the TFT 44 and having a rugged 
structure 45a on the surface, a reflector 48 provided in the shape reflecting the 
rugged structure 45a connected to the TFT 44, a liquid crystal layer 56 inserted 
between both sides of the transparent electrode 55 and the reflector electrode 
48. An insulating film 48 protects the TFT 44 after its formation, and the rugged 
structure 45a is made by disposing irregularly areas where film thicknesses differ. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transparent electrode prepared on the first transparent substrate and this first substrate, 
and the second substrate. The switching element prepared on this second substrate, and the insulator 
layer by which concavo-convex structure was formed in the front face while being prepared on this 
switching element, The reflector connected to said switching element while being prepared on this 
insulator layer in the configuration in which said concavo-convex structure was made to reflect, In the 
reflective mold liquid crystal display equipped with the liquid crystal layer put by said reflector side of 
said second substrate said transparent electrode side of said first substrate said insulator layer The 
reflective mold liquid crystal disjalay characterized by what said concavo-convex structure is formed for 
by having arranged irregularly the field where thickness differs while protecting said switching element 
after the switching element formation concerned. 

[Claim 2] Said concavo-convex structure is a reflective mold liquid crystal display according to claim 1 
which consists of a continuous smooth configuration. 

[Claim 3] Said insulator layer is a reflective mold liquid crystal display according to claim 1 or 2 which is 
the monolayer which consists of the same ingredient. 

[Claim 4] Said insulator layer is a reflective mold liquid crystal display according to claim 1, 2, or 3 which 
has light absorption nature. 

[Claim 5] Said concavo-convex structure is a reflective mold liquid crystal display according to claim 1, 
2. 3, or 4 with which two or more heights consist of what has been arranged irregularly. 
[Claim 6] Said height is a reflective mold liquid crystal display according to claim 5 which consists of the 
shape of an island, and a linear flat-surface configuration. 

[Claim 7] Said concavo-convex structure is a reflective mold liquid crystal display according to claim 1. 
2. 3. or 4 with which two or more hollow sections consist of what has been arranged irregularly. 
[Claim 8] Said hollow section is a reflective mold liquid crystal display according to claim 7 which 
consists of the shape of a hole, and a linear flat-surface configuration. 

[Claim 9] Said concavo-convex structure is a reflective mold liquid crystal display according to claim 1, 
2, 3, 4, 5, 6, 7, or 8 which consists of a repeat of the shape of irregular toothing of a 1 -pixel unit or two 
or more pixel units. 

[Claim 10] Said insulator layer is a reflective mold liquid crystal display according to claim 1, 2, 3, 4, 5, 6, 
7, 8, or 9 which consists of the organic resin or the inorganic resin which has photosensitive ability. 
[Claim 1 1] It is the approach of forming said concavo-convex structure in a reflective mold liquid crystal 
display according to claim 1. 2, 3, 4, 5, 6, 7, 8, 9. or 10. By performing pattern formation predetermined 
by performing FOTORISO processing to said insulator layer, leaving and carrying out pattern NINGU of 
the predetermined thickness in this case, and forming the thin field of thickness, and a thick field 
irregularly superficially The manufacture approach of the reflective mold liquid crystal display which 
forms said concavo-convex structure in said insulator layer front face. 

[Claim 12] The process which is the approach of forming said concavo-convex structure in a reflective 
mold liquid crystal display according to claim 1. 2. 3, 4, 5, 6, 7, 8, 9. or 10. and forms said insulator layer. 
The FOTORISO process which forms a resist pattern on said insulator layer, and the process which 
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etches so that it may leave predetermined thickness to the lower part of said insulator layer, The 
manufacture approach of the reflective mold liquid crystal display equipped with the process which 
exfoliates the resist film which remained on said insulator layer, and the process which smooths said 
concavo-convex structure by carrying out melt of said insulator layer after etching by heat treatment. 
[Claim 13] The process which forms said insulating layer using the organic system insulating material or 
the inorganic system insulating material which forms said concavo-convex structure in a reflective mold 
liquid crystal display according to claim 1, 2, 3, 4, 5, 6, 1, 8. 9, or 10, and which is an approach and has 
photosensitive ability, The exposure process for forming a concavo-convex pattern in said insulating 
layer, and the development process which performs etching development so that it may leave desired 
thickness to the lower part of said insulator layer, The manufacture approach of the reflective mold 
liquid crystal display equipped with the melt process which smooths said concavo-convex structure by 
carrying out melt of said insulator layer after etching development by heat treatment. 
[Claim 14] It is the approach of forming the contact hole which connects said concavo-convex structure 
in a reflective mold liquid crystal display according to claim 1, 2, 3, 4, 5. 6. 7, 8. 9, or 10, and said 
switching element and said reflector. The process which forms said insulating layer using the organic 
system insulating material or the inorganic system insulating material which has photosensitive ability, 
The exposure process which forms the pattern for forming said concavo-convex structure and said 
contact hole in said insulator layer. The manufacture approach of the reflective mold liquid crystal 
display equipped with the development process which is made to penetrate at the same time it leaves 
predetermined thickness to said insulator layer and forms said concavo-convex structure, and forms 
said contact hole. 

[Claim 15] The manufacture approach of the reflective mold liquid crystal display according to claim 14 
which makes [ more ] light exposure for the pattern formation of said contact hole than the light 
exposure for the pattern formation of said concavo-convex structure, using a positive type as said 
photosensitive ability. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold liquid crystal display which has the 
reflecting plate which reflects again in the exterior the light which has penetrated the liquid crystal layer 
from the exterior, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Since low-power-izing, thin-shape-izing, and lightweight-ization can be 
attained rather than a transparency mold liquid crystal display, the reflective mold liquid crystal display 
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is mainly used as an object for personal digital assistants. The reason is that a back light becomes 
unnecessary since it can use as the display light source by reflecting the light which carried out 
incidence from the outside with the reflecting plate inside equipment. 

[0003] The basic structure of a current reflective mold liquid crystal display consists of liquid crystal 
which used TN (TSUISUTEDDONEMATEIIKU) method, an one-sheet polarizing plate method, the STN 
(sault parts ISUTEDDONEMATEIIKU) method, GH (guest host) method, the PDLC (macromolecule 
distribution) method, the cholesteric method, etc., a switching element for driving this, and a reflecting 
plate formed in the interior of a liquid crystal cell, or the exterior. The active-matrix drive method which 
can realize a high definition and high definition, using a thin film transistor (TFT), or a metal / insulator 
layer / metal structure diode (MIM) as a switching element is adopted, and these common reflective 
mold liquid crystal displays have structure to which the reflecting plate accompanied this. 
[0004] Drawing 36 is the sectional view showing the reflective mold liquid crystal display of the 
conventional one-sheet polarizing plate method. Hereafter, it explains based on this drawing. 
[0005] The opposite side substrate 1 consists of a polarizing plate 2, the phase contrast plate 3, a glass 
substrate 4, a color filter 5, and transparent electrode 6 grade. The lower part side substrate 7 consists 
of reflector 13 grades which function as a pixel [ a reflecting plate-cum-] electrode while connecting 
with the thin film transistor 9 of the reverse stagger structure which is the switching element formed on 
the glass substrate 8 and the glass substrate 8, the convex configuration 10 which consists of an 
insulator layer used as the base of concavo-convex* structure, the polyimide film 11 which is an 
interlayer insulation film formed on it, and the source electrode 12 of a thin film transistor 9. The liquid 
crystal layer 14 is located between the opposite side substrate 1 and the lower part side substrate 7. 
[0006] The light source uses the reflected light 1 6. The reflected light 1 6 passes a polarizing plate 2, the 
phase contrast plate 3, a glass substrate 4. a color filter 5, a transparent electrode 6, and the liquid 
crystal layer 14. and the incident light 15 from the outside is reflected with a reflector 13. 
[0007] The display engine performance of this reflective mold liquid crystal display is required to present 
a bright and white display in a liquid crystal transparency condition. It is necessary to carry out outgoing 
radiation of the incident light 15 from various bearings to implementation of this display engine 
performance to the front efficiently. So, a dispersion function can be given to the reflector 13 located on 
it by forming concavo-convex structure in the polyimide film 1 1 . Therefore, control of the concavo- 
convex structure of a reflector 1 3 becomes important for opting for the display engine performance of a 
reflective mold liquid crystal display. 

[0008] Drawing 37 and drawing 38 are the sectional views showing the manufacture approach of the 
reflector in the conventional reflective mold liquid crystal display. Hereafter, it explains based on this 
drawing. 

[0009] In a thin film transistor production process, the gate electrode 21 is first formisd on a glass 
substrate 20 ( drawing 37 [a]). Then, gate dielectric film 22, the semi-conductor layer 23, and the doping 
layer 24 are formed ( drawing 37 [b]). Then, the island 25 of the semi-conductor layer 23 and the doping 
layer 24 is formed ( drawing 37 [c]), and the source electrode 26 and the drain electrode 27 are formed 
( drawing 37 [d]). Then, it moves to the production process of a reflector. 

[0010] In the production process of a reflector, the organic system insulator layer 28 which has 
photosensitivity first is formed ( drawing 37 [e]). Then, by giving a photolithography, heights 29 are 
formed in a reflector formation field ( drawing 37 [f]), melt of the heights 29 is carried out with heating, 
and it changes into the smooth convex configuration 30 ( drawing 38 [g]). Then, the smoother concave 
convex 32 is formed by covering this upper part by the organic system insulator layer 31 ( drawing 38 
[h]). Then, the contact section 33 for connecting a reflector to the source electrode of a thin film 
transistor electrically is formed ( drawing 38 [i]), and a reflector 34 is formed after that ( drawing 38 [}]). ^ 
The manufacture approach of this reflector is indicated by JP,61-6390,B or proceedings OBU S eye dee 
(157 Tohru koizumi and Tatsuo Uchida. Proceedings of the SID. Vol.29, 1988). 
[0011] 
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[Problem(s) to be Solved by the Invention] As above, the concavo-convex structure of the insulator 
layer located under a reflector in the conventional reflective mold liquid crystal display forms the heights 
which serve as the base using the organic system insulator layer or the inorganic system insulator layer 
which has photosensitive ability, and is formed by covering heights by the organic system insulator layer 
or the inorganic system insulator layer after that. 

[0012] However, since metal wiring, the electrode, the switching element, etc. are formed in the bottom 
of heights, in the etching process at the time of heights formation, metal wiring, an electrode, a 
switching element, etc. will be put to an etching reagent. Consequently, property degradation of the 
switching element by the reaction of an etching reagent and the substrate film, the dependability fall of 
the switching element by the residual of an etching reagent, etc. were caused. 

[0013] Moreover, when using an organic system insulator layer or an inorganic system insulator layer etc. 
which does not have photosensitive ability in the insulator layer under a reflector, a photoresist pattern 
is formed on an insulator layer and a heights pattern is formed by dry etching. In this case, since the 
substrate film would be put to the plasma during etching processing, degradation of a switching element 
property was caused by the plasma damage. 

[0014] On the other hand, as mentioned above, many routing counters are needed for manufacture of 
the conventional reflective mold liquid crystal display. Therefore, the unit price of a reflective mold liquid 
crystal display was high by the rise of a manufacturing cost. The reason a reflective mold liquid crystal 
display needs many numbers of production processes is for making a high performance switching 
element and a high performance reflecting plate on the same insulating substrate, in order to obtain a 
bright high definition display. Furthermore, it is because it is necessary to use the approach of forming 
the concavo-convex structure on the front face of a reflecting plate in a desired configuration for 
manufacture of a high performance reflecting plate. So, in the conventional reflective mold liquid crystal 
display, many membrane formation processes, PR (photoresist) processes, etching processes, etc. were 
needed. 

[0015] On the other hand, the present condition is that the effective means of production process 
simplification is not taken. Although repeated, the concavo-convex structure where it is located under a 
reflector is manufactured as follows. Spreading formation of the photopolymer is carried out first, an 
exposure process and a development process perform pattern NINGU to a photopolymer, and a heights 
pattern is formed. However, as for the field in which this heights pattern is not formed, the photopolymer 
film is removed completely. Then, in order to change into the convex configuration which has a radius of 
circle by adding heat treatment to a heights pattern and to make a concave convex with a still smoother 
request, spreading formation of the organic insulating layer is carried out so that a convex configuration 
pattern may be covered. 

[0016] That is, the insulator layer under a reflector consists of bilayers of the film which consists of a 
convex configuration, and the film covered on it. And this insulator layer has the function as an 
interlayer insulation film to insulate a reflector, a switching element, and wiring electrically. Then, metal 
thin films, such as aluminum, were deposited after forming a contact hole in this insulating layer, and the 
reflector reflecting the shape of detailed toothing of an insulator layer had been obtained by carrying out 
patterning of this metal thin film. 

[0017] Thus, the formation process of the insulator layer for forming the heights used as the 1 base, 2 
heights formation process, the insulator layer formation process on two heights patterns, 3 contact-hole 
formation process, a 4 high reflective effectiveness metal film formation process, the formation process 
of five reflectors, and five routing counters were needed for reflector formation. 
[0018] 

[Objects of the Invention] Then, the purpose of this invention is by preventing property degradation of 
the switching element in the inside of a production process to offer the reflective mold liquid crystal 
display which realizes high brightness and the high definition display engine performance, and realizes 
the fall of a manufacturing cost by reduction of the number of production processes, and its 
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manufacture approach. 
[0019] 

[Means for Solving the Problem] The reflective mold liquid crystal display of this invention which solves 
the above-mentioned technical problem The transparent electrode prepared on the first transparent 
substrate and this first substrate, and the second substrate, The switching element prepared on this 
second substrate, and the insulator layer by which concavo-convex structure was formed In the front 
face while being prepared on this switching element. It has the liquid crystal layer put by said reflector 
side of said second substrate said reflector [ which was connected to said switching element while being 
prepared on this insulator layer in the configuration in which said concavo-convex structure was made 
to reflect ], and transparent electrode side of said first substrate. And while said insulator layer protects 
said switching element after the switching element formation concerned, said concavo-convex structure 
is formed by having arranged irregularly the field where thickness differs. 

[0020] In the conventional reflective mold liquid crystal display, since convex configurations, such as 
metal wiring, an electrode, and a switching element, were located and the substrate part was put to the 
process ambient atmosphere at the time of heights formation, metal wiring, the electrode, the switching 
element, etc. received the damage, consequently property degradation of a switching element had 
broken out. On the other hand, since metal wiring, the electrode, the switching element, etc. are always 
covered and metal wiring, an electrode, a switching element, etc. are not put to a process ambient 
atmosphere at the time of concavo-convex structure formation, the insulator layer in this invention can 
protect these from a process damage. Moreover, the insulator layer in this invention consists of a field 
where thickness differs [ concavo-convex structure ], namely, the field of heights and thickness where 
the thick field of thickness is thin consists of crevices. Therefore, since other film is not needed for 
concavo-convex structure, a routing counter is reduced. 

[0021] Moreover, since the reflective mold liquid crystal display concerning this invention has the 
reflector of the continuous concavo-convex structure which has a smooth configuration, a bright display 
is possible for it. The brightness of a reflective mold liquid crystal display is because it is determined by 
whenever [ tilt-angle / which the concavo-convex structure of a reflector has ]. 

[0022] Moreover, the insulator layer in which concavo-convex structure was formed may be monolayer 
which consists of the same ingredient. If an insulator layer is formed at a monolayer and the same 
process, the complicated concavo-convex formation process in the conventional reflective mold liquid 
crystal display will be simplified from it becoming unnecessary to form a part for the concavo-convex 
structured division and the layer insulation part of an insulator layer at a separate process. 
[0023] Moreover, the insulator layer in which concavo-convex structure was formed may have light 
absorption nature. The light which carries out incidence from between adjoining reflectors by this can be 
absorbed by the insulator layer concerned. Therefore, since the exposure to the switching element of 
incident light can be controlled by the ability intercepting the incident light which turns to a reflector 
rear face, a good switching characteristic is realizable. 

[0024] Moreover, concavo-convex structure is good also as that by which two or more heights have 
been arranged irregularly. Thereby, since interference of the reflected light from a reflector can be 
controlled, the concavo-convex structure of having the good reflective engine performance can be 
formed. Furthermore, the height of concavo-convex structure may consist of shape of an island, and a 
linear flat-surface configuration. Thereby, the bright reflective engine performance is obtained. That is, 
the display engine performance in which the reflective mold liquid crystal display using such concavo- 
convex structures is bright is obtained. 

[0025] Moreover, concavo-convex structure is good also as that by which two or more hollow sections 
have been arranged irregularly. Since interference of the reflected light from a reflector can be 
controlled by this, the concavo-convex structure of having the good reflecting plate engine performance 
can be formed. Furthermore, the hollow section of concavo-convex structure may consist of shape of a 
hole, and a linear flat-surface conflguration. Thereby, the bright reflective engine performance is 
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obtained. That is, the display engine performance in which the reflective mold liquid crystal display using 
such concavo-convex structures is bright is obtained. 

[0026] Moreover, concavo-convex structure may consist of repeats of the shape of irregular toothing of 
a 1 -pixel unit or two or more pixel units. Thereby, since interference of the reflected light can be 
controlled, the reflective mold liquid crystal display created using this reflector serves as bright high- 
definition display engine performance which the wavelength dependency by the light source does not 
have, either and degradation of a color property does not have, either. 

[0027] Moreover, the insulator layer in which concavo-convex structure was formed may be the organic 
resin or the inorganic resin which has photosensitive ability. Since desired concavo-convex pattern 
formation becomes possible by performing direct exposure and a development to a photopolymer by this, 
spreading of a photoresist needed in order to form concavo-convex structure, formation, development, 
and an exfoliation process become entirely unnecessary. Therefore, since simplification of the number of 
processes can be attained, low cost-ization of a reflective mold liquid crystal display is attained. 
[0028] The manufacture approach of the reflective mold liquid crystal display concerning this invention 
is an approach of manufacturing the reflective mold liquid crystal display concerning this invention. That 
is, in said concavo-convex structure, concavo-convex structure is formed in an insulator layer front 
face by performing pattern formation predetermined by performing FOTORISO processing to said 
insulator layer, leaving and carrying out pattern NINGU of the predetermined thickness in this case, and 
forming the thin field of thickness, and a thick field irregularly superficially. 

[0029] Since the flat-surface configuration and arrangement of the concavo-convex structure formed in 
an insulator layer can be made to said insulator layer by this reflecting a mask pattern, the flat-surface 
configuration can be controlled correctly and the shape of desired toothing can be formed with sufficient 
repeatability. Furthermore, if it etches to said insulator layer so that it may leave desired thickness, 
since the cross-section configuration of said irregularity is also controllable with sufficient repeatability, 
good concavo-convex structure is realizable. And since these production processes are made at an only 
1 PR process +1 etching process, simplification of a process can also be attained. Moreover, since metal 
wiring located under said concavo-convex insulator layer, an electrode, a switching element, and an 
insulator layer are not put to process ambient atmospheres (an etching reagent, etching gas. etc.). the 
reflective mold liquid crystal display which does not give a damage to said metal wiring, an insulator layer, 
and a switching element, and has a good component property is realizable. 

[0030] Furthermore, the concavo-convex structure which is formed in said insulator layer according to 
this invention may form the concavo-convex structure which was smooth and continued according to 
the process which forms this insulator layer, the FOTORISO process for forming a concavo-convex 
resist pattern, the process which etches so that it may leave predetermined thickness to the lower part 
of this insulator layer, the process which exfoliates the resist film which remained on said insulator layer, 
and the process to which melt of said concavo-convex film is carried out by heat treatment after that. 
[0031] Since concavo-convex pattern processing is attained according to such a manufacture approach, 
without exposing the switching element located under said insulator layer, wiring, an electrode, etc., a 
concavo-convex pattern can be formed without giving a process damage to a switching element etc. 
Moreover, since the concavo-convex insulator layer located under said reflector does not need a base 
convex formation process and the film formation process on it unlike the concavo-convex insulator 
layer of the conventional reflective mold liquid crystal display and it can form a concavo-convex 
insulator layer at the same process using the same film, it can simplify a routing counter. 
[0032] Furthermore, the concavo-convex structure formed in said insulator layer may manufacture the 
concavo-convex structure which was smooth and continued according to the process which forms the 
organic system insulator layer or the inorganic system insulator layer which has photosensitive ability as 
this insulator layer, the exposure process for forming a concavo-convex pattern, the development 
process which performs etching development so that it may leave predetermined thickness to the lower 
part of this insulator layer, and the melt process to which melt of said concavo-convex film carries out 
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by heat treatment after that. 

[0033] Spreading of a resist needed in order for this to form concavo-convex structure, formation, 
development, and an exfoliation process become entirely unnecessary, desired concavo-convex pattern 
formation becomes possible by performing exposure and a development to a photopolymer directly, 
simplification of the number of processes can be attained further by this, and low cost-ization of a 
reflective mold liquid crystal display is attained. 

[0034] Moreover, you may make it manufacture concavo-convex structure and the contact section to 
coincidence at the same development process to this insulator layer, using the organic system insulator 
layer or the inorganic system insulator layer which has photosensitive ability as an insulator layer. 
According to such a manufacture approach, concavo-convex structure and a contact hole can be 
formed by the simple approach, without using a resist process. 

[0035] At this time, it is made to carry out at the same development process by making [ more ] light 
exposure for contact pattern formation than the light exposure for concavo-convex pattern formation 
coincidence formation of a concavo-convex pattern and the contact pattern using the photosensitive 
ingredient of a positive type. Since a contact formation process can be skipped by this, simplification of 
a process is possible. 
[0036] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the first operation gestalt of the 
reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on this 
drawing. 

[0037] The glass substrate 53 as the first substrate with the transparent reflective mold liquid crystal 
display of this operation gestalt, The transparent electrode 55 prepared on the glass substrate 53, and 
the glass substrate 40 as the second substrate, The insulator layer 45 by which concavo-convex 
structure 45a was formed in the front face while being prepared on the thin film transistor 44 as a 
switching element prepared on the glass substrate 40, and the thin film transistor 44, It has the liquid 
crystal layer 56 put by the reflector 48 side of a glass substrate 40 the reflector [ which was connected 
to the source electrode of a thin film transistor 44 while being prepared on the insulator layer 45 in the 
configuration in which concavo-convex structure 45a was made to reflect ] 48, and transparent 
electrode 55 sidie of a glass substrate 53. While an insulator layer 48 protects a thin film transistor 44 
after thin film transistor 44 formation, concavo-convex structure 45a is formed by having arranged 
irregularly the field where thickness differs. 

[0038] A thin film transistor 44 forms the metal layer 41, an insulating layer 42, and semi-conductor 
layer 43 grade, and has reverse stagger structure which consisted of the gate electrode formed by 
performing photolithography and etching to these film, gate dielectric film, semi-conductor film, a source 
electrode, a drain electrode, etc. Moreover, the insulating layer 45 used for the organic system insulating 
material or the inorganic system insulating material is located on a thin film transistor 44. Concavo- 
convex structure 45a which has a desired. configuration is formed in the insulator layer 45 by the field 
where thickness differs being arranged irregularly. Concavo-convex structure 45a consists of thick 
heights 46 of thickness, and a thin crevice 47 of thickness. And the reflector 48 is formed on the 
insulator layer 45. The reflector 48 is electrically connected with the source electrode of a thin film 
transistor 44 through the contact hole 49 drilled in the insulator layer 45, and it also has the function as 
a pixel electrode. 

[0039] Moreover, concavo-convex structure 45a formed in the insulator layer 45 is reflected in the front 
face of a reflector 48, and whenever [ this concavo-convex tilt-angle ] will determine the optical 
property of the reflected light. So, whenever [ tilt-angle / of concavo-convex structure 45a ] is 
designed so that a desired reflected light study property may be acquired. In addition, concavo-convex 
structure 45a should just consist of two or more sorts of values from which a convex pitch, a concave 
pitch, convex height, or the concave depth differs. 

[0040] Next, actuation of the reflective mold liquid crystal display of this operation gestalt is explained. 
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[0041] A reflective mold liquid crystal display operates as follows at the tirne of confession voice. The 
incident light 50 which carried out incidence from [ of a glass substrate 53 ] the outside passes a 
polarizing plate 51, the phase contrast plate 52, a glass substrate 53, a color filter 54, a transparent 
electrode 55, and the liquid crystal layer 56, it is reflected according to the directivity reflecting the 
configuration of the irregularity of reflector 48 front face, and it passes the liquid crystal layer 56, a 
transparent electrode 55, a color filter 54, a glass substrate 53, the phase contrast plate 52, and a 
polarizing plate 51 again, and is returned outside as a display light 58. On the other hand, a reflective 
mold liquid crystal display operates as follows in a black condition. Although a polarizing plate 51, the 
phase contrast plate 52. a glass substrate 53, a color filter 54, a transparent electrode 55, and the liquid 
crystal layer 56 are passed and it is reflected with a reflector 48, since it is shaded with a polarizing 
plate 51, outgoing radiation of the incident light 50 which carried out incidence from [ of a glass 
substrate 53 ] the outside is not carried out outside. Thereby, ON/OFF actuation of light is attained. 
[0042] Drawing 2 is the sectional view showing the first operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on this 
drawing. 

[0043] First, thin film TORANJISU 44 is formed on a glass substrate 40 ( drawing 2 [a]). Then, spreading 
formation of the acrylic resin film 60 as an organic system insulator layer is carried out, the photoresist 
(not shown) to a it top is applied and exposed, a concavo-convex pattern is formed, the concavo- 
convex pattern 61 is formed in the acrylic resin film 60 by etching, and a photoresist is exfoliated after 
"that ( drawing 2 [b], [c]). Then, again, it photoresist(not shown )-applies, and exposes, and negatives are 
developed, the acrylic resin film 60 is etched, a photoresist is exfoliated, and a contact hole 62 is formed 
in the acrylic resin film 60 ( drawing 2 [d]). A reflector 63 is formed by forming the aluminum film, 
applying, exposing and developing a photoresist finally, etching the aluminum film, and exfoliating a 
photoresist ( drawing 2 [e]). 

[0044] The crevice 47 which consists of heights 46 which consist of a thick field of thickness, and a thin 
field is made from concavo-convex formation on the acrylic resin film 60 shown in drawing 2 [b] and [c]. 
By leaving the acrylic resin film 60 to the thin field of thickness, switching element 44 grade is always 
made into wrap structure by the acrylic resin film 60. At this time, formation of concavo-convex 
structure-cum-an interlayer insulation film can be performed according to the same ingredient and the 
same process by etching to the depth of a request of the acrylic resin film 60 under a resist pattern, 
and leaving the thin acrylic resin film 60. In addition, since the height 64 of heights 46 and the thickness 
65 of a crevice 47 are changeable by controlling the amount of etching, the thickness of the shape of 
toothing and a crevice is freely controllable. 

[0045] In addition, although acrylic resin was used for the insulator layer in this operation gestalt. as long 
as it is the insulator layer which can form the thickness which can be satisfied with coincidence of the 
demand with the concavo-convex height needed for a reflecting plate optical property, and the 
thickness needed as an interlayer film, anything, it is good and the organic system resin of others, such 
as polyimide resin, may be used. Moreover, inorganic system insulator layers, such as a silicon nitride 
and silicon oxide, may be used. 

[0046] When the concavo-convex structure at this time considers the directivity of the reflected light, 
height is the range to 0.2-4 micrometers, and that pitch has the desirable range to 1-30 micrometers, 
furthermore, heights or a crevice is irregularly arranged on a flat surface — having — the flat-surface 
configuration of heights — an island-like pattern — a line — a pattern is sufficient and the pattern of a 
groove [ pattern / hole-like ] is sufficient as the flat-surface configuration of a crevice. Fundamentally, 
thereby, since interference of the reflected light in a reflector can be controlled, the good reflection 
property which does not have wavelength dependence brightly is [ that the pattern of these heights or a 
crevice should just be arranged irregularly ] realizable. 

[0047] Drawing 3 and drawing 4 are the sectional views showing the second operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
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explains based on this drawing. 
■ 

[0048] In this operation gestalt, the insulator layer under a reflector consists of toothing-like film and an 
interlayer film, and is formed at the process that these are separate. First, spreading formation of the 
lower layer film 70 is carried out ( drawing 3 [b]). and spreading formation of the upper film 71 is carried 
out continuously ( drawing 3 [c]). Then, by pattern NINGU of a photoresist, by forming a concavo- 
convex pattern in the upper film 71, use the upper film 71 as the toothingHike film 72. and let the lower 
layer film 70 be an interlayer film 73 ( drawing 4 [d]). Since other processes are the same as the 
operation gestalt of drawing 2 , explanation is omitted. 

[0049] In the lower layer film 70 and the upper film 71, you may make it a different ingredient. For 
example, organic system resin, such as acrylic resin which is the good ingredient of a toothing-like 
controllability, may be used for the upper film 71, and inorganic system insulator layers, such as a silicon 
nitride which is the ingredient excellent in the electric insulation engine performance, passivation nature, 
process-proof nature, etc.. may be used for the lower layer film 70. Moreover, if these military 
requirements are filled, it is not limited to the insulating material mentioned above by the film used as 
the toothing-like film 72 and an interlayer film 73, but the combination of various ingredients can be 
applied to it. 

[0050] In addition, although this operation gestalt explained the case where the thin film transistor of 
reverse stagger structure was applied as a switching element, it is not limited to this but switching 
elements, such as a thin film transistor of order stagger structure or MIM diode, may be used. Moreover, 
although the glass substrate was used for the lower part side substrate and the opposite side substrate, 
it may not be limited to this, but substrates other than this, for example, a plastic plate, a ceramic 
substrate, a semi-conductor substrate, etc. may be used, and it is still better also as a combination of 
these different substrates. 

[0051] Drawing 5 is the sectional view showing the third operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on this 
drawing. 

[0052] With this operation gestalt. it heat-treats, after forming a projection, and what became the shape 
of smooth toothing by changing the shape of toothing is used for the concavo-convex structure under a 
reflector. The process of drawing 5 [a] is processed at the same process as the thin film transistor 
production process shown in drawing 2 . Then, the insulator layer 74 which has concavo-convex 
structure is formed ( drawing 5 [b]), and it changes into insulator layer 74' of smooth concavo-convex 
structure by carrying out melting of the insulator layer 74 by heat treatment ( drawing 5 [c]). The shape 
of toothing which the melting condition of the heights of an insulator layer 74 changes by changing the 
baking temperature and BEKU time amount at this time, therefore is finally formed is also controllable by 
this melting condition. In addition, although it should be smooth and concavo-convex structure should be 
continued by heat treatment in this operation gestalt, it is not restricted to this and a concave convex 
can also be transformed to a smooth configuration by putting the ingredient used for concavo-convex 
structure to the solution which has melting nature or bloating tendency. 

[0053] Then, manufacture of a ( drawing 5 [e]) reflective mold TFT substrate is completed by forming a 
contact hole 62 ( drawing 5 [d]). and forming a reflector 63. A reflected light study property becomes 
good because the shape of toothing formed in reflector 63 front face becomes smoother by this, and the 
reflective mold liquid crystal display using this TFT substrate can realize a bright display. Although the 
scorification by heat treatment was used with this operation gestalt in order to obtain a smooth concave 
convex, it is not limited to this and effectiveness with the same said of the dissolution by the chemical 
as the other approaches is acquired. 

[0054] By the way, in the operation gestalt shown in drawing 2 and drawing 5 , the insulator layer 
located under a reflector is formed at the same process using the same ingredient. That is, monolayer is 
formed as an insulator layer under a reflector, pattern NINGU processing of this monolayer is carried out 
according to a FOTORISO process, by etching an insulator layer, the thick field of thickness and a thin 
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field are alternatively formed in the formation field of an insulator layer, and this is used for concavo- 
convex structure. Therefore, since concavo-convex structure can be formed by monolayer, it is most 
suitable for shortening of a production process, and, thereby, a reflective mold liquid crystal display can 
be offered by low cost. 

[0055] Although the thick field of the thickness of an insulator layer and the thin field were alternatively 
formed in the flat surface and concavo-convex structure was formed according to the FOTORISO 
process with each above-mentioned operation gestalt. it is not limited to this. The difference of 
thickness is generated by controlling the thickness of the printing resin by screen-stencil as the other 
approaches, and damaging an insulator layer front face with a drug solution, and a level difference may 
be formed. 

[0056] With drawing 2 and the operation gestalt of drawing 5 , the insulator layer located under 
reflective electroplax is formed with the same process and the same ingredient. However, as it is not 
limited to this but drawing 3 and the operation gestalt of drawing 4 show, concavo-convex structure 
may be formed using the film of an ingredient which may form the substrate film and up **** at a 
different process, or is different. Even if it uses this for the concavo-convex structure of an insulator 
layer and creates a reflector, the reflector which has a desired optical property can be offered. However, 
the fault that a routing counter increases in this case has the advantage that the thickness of the 
substrate film of a certain thing is certainly controllable. 

[0057] Drawing 6 is the sectional view showing the second operation gestalt of the reflective mold liquid 
crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0058] With this operation gestalt. the insulator layer 45 formed in the bottom of a reflector 48 is formed 
so that a thin film transistor 44, wiring 80, and electrode 81 grade may be covered. And the reflector 48 
as a pixel [ a reflecting plate-cum-] electrode electrically connected with the thin film transistor 44 by 
the contact section 49 has structure separated between layers through the insulator layer 45. That is, 
the insulator layer 45 is equipped with the function as a protective coat, this operation gestalt — 
directly, the insulator layer 45 to kick is touching and is used for the thin film transistor 44 as 
passivation film of a thin film transistor 44. Between an insulator layer 45 and a thin film transistor 44, 
the silicon nitride (SIN) or silicon oxide (SiO) used as a protective coat of a thin film transistor 44 from 
the former may be inserted. ' 
[0059] Drawing 7 is the sectional view showing the third operation gestalt of the reflective mold liquid 
crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0060] this operation gestalt — as long as the insulator layer 101 which was and was formed in the 
bottom of a reflector 48 has the insulating engine performance, organic system resin or inorganic 
system resin is sufficient as it, and it may have transparency, coloring nature, light absorption nature, 
etc. further. Since the light 100 which carries out incidence between the adjoining reflectors 48 can be 
completely absorbed by the insulator layer 101 when an insulator layer 101 has light absorption nature 
especially, the optical incidence to a thin film transistor 44 can be prevented. Since optical off leak of 
thin film transistor 44 property can be prevented by this, the reflective mold liquid crystal display which 
has a good switching element property is realizable. 

[0061] If it is arranged so that it may prevent irradiating light to a thin film transistor 44, since the 
insulator layer 101 which has the light absorption nature at this time can realize same effectiveness, it 
will not be limited to especially this location. Moreover, since an insulator layer 101 serves as the 
insulator layer which has the smooth concavo-convex structure formed in the bottom of a reflector 48, 
it can attain simplification of a process. As an ingredient of an insulator layer 101 , if the trade name "a 
black resist" by TOKYO OHKA KOGYO CO.. LTD., "CFPR", "BK-748S", "BK-430S". etc. are used, 
formation of a good light absorption layer and formation of good concavo-convex structure can be 
performed. Moreover, effectiveness with the same said of other black resin ingredients is acquired. 
Furthermore, the insulating material or the inorganic combination film which the film of light reflex nature 
is sufficient as, and does not penetrate a metallic material or light besides light absorption nature as a 
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light absorption layer is sufficient. 

[0062] Drawing 8 is the top view of the mask pattern in which the fourth operation gestait of the 
reflective mold liquid crystal display concerning this invention is shown. Hereafter, it explains based on 
this drawing. 

[0063] As shown in each above-mentioned operation gestait, the cross-section configuration of the 
concavo-convex structure of the insulator layer located under a reflector is formed in the formation 
field of an insulator layer by carrying out selection formation of the thick field of thickness, and the thin 
field superficially. This concavo-convex structure is reflected to the concavo-convex structure on the 
front face of a reflector The concavo-convex structure of this insulator layer is formed using the 
pattern arranged irregularly on a mask. The mask pattern equivalent to 1 pixel used for this concavo- 
convex formation is shown in drawing 8 . In addition, a sign 1 10,112 is a light transmission field. 
[0064] In this operation gestait. the convex pattern is arranged irregularly and the magnitude of a 
convex pattern serves as an appearance of about 2-20 micrometers, and a pitch of about 2-40 
micrometers. In drawing 8 [a], the island-like convex pattern 1 1 1 is arranged irregularly and the linear 
convex pattern 1 13 is arranged irregularly at drawing 8 [b]. Also in the concavo-convex structure 
formed using which mask, it becomes possible to form the reflector which has a good reflected light 
study property. Therefore, the reflective mold liquid crystal display manufactured using this can acquire 
a good display property. 

[0065] in addition — this operation gestait — the line of the island-like pattern of the same size, or the 
same line breadth — although the pattern was used, it is not limited to this. For example, by the island- 
like pattern, the thing of different magnitude may be used, polygon patterns (a trigonum, five angles, a 
hexagon head, seven angles, etc.) other than a rectangular head, circular, an ellipse form, etc. are 
sufficient as the pattern of further each, and effectiveness with the same said of that in which the 
pattern of still more various configurations was intermingled is acquired, furthermore, a line — by the 
pattern, the line pattern or curvilinear pattern of various width efface is sufficient, and an ununiformity 
is sufficient as these patterns, moreover, an island-like pattern and a line — that in which the pattern 
was intermingled may be used. 

[0066] Drawing 9 is the top view of the mask pattern in which the fifth operation gestait of the reflective 
mold liquid crystal display concerning this invention is shown. Hereafter, it explains based on this 
drawing. 

[0067] The mask pattern of this operation gestait is what the irregularity of the mask pattern of drawing 
8 reversed. That is, hole-like the concave pattern 1 15 or the groove concave pattern 1 17 is arranged 
irregularly. Even if it used such a mask pattern, the high brightness reflector was able to be obtained. 
The magnitude of the concave pattern of the mask pattern used at this time serves as an appearance of 
about 2-20 micrometers, and a pitch of about 2-40 micrometers. In addition. A sign 11 4,1 16 is a 
protection-from-light field. 

[0068] In the case of this operation gestait, the hole-like pattern of the same size or the groove pattern 
of the same width efface was used, but it is not limited to this. For example, by the holeHike pattern, 
the thing of different magnitude may be used, polygon patterns (a trigonum, five angles, a hexagon head, 
seven angles, etc.) other than a rectangular head, circular, an ellipse form, etc. are sufficient as the 
pattern of further each, and effectiveness with the same said of that in which the pattern of still more 
various configurations was intermingled is acquired. Furthermore, by the groove pattern, the line pattern 
or curvilinear pattern of various width of face is sufficient, and an ununiformity is sufficient as these 
patterns. Moreover, that in which the hole-like pattern and the groove pattern were intermingled may be 
used. 

[0069] Drawing 1 0 is the explanatory view showing the sixth operation gestait of the reflective mold 
liquid crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0070] As long as the concavo-convex pattern in this operation gestait is irregular in [ of a reflective 
mold liquid crystal display ] 1 pixels or more, it may be good, for example, they may be fields (3 pixels or 
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4 pixels), such as RGB or RGGB. and irregularity is sufficient as it. Moreover, it may consider as an 
irregular concavo-convex pattern in the field of the number of pixels beyond it, this may be repeated, 
and irregularity may be formed in the reflector field of the whole panel display surface. In this case, the 
same bright reflecting plate as the case where the whole reflecting plate panel surface is formed by the 
perfect irregular pattern can be obtained. 

[0071] The example in which drawing 10 [a] formed the whole surface viewing area by one irregular 
arrangement pattern, the example in which drawing 10 [b] formed the whole surface viewing area by the 
repeat of the irregular arrangement pattern of a 1 -pixel unit, and drawing 10 [c] show the example which 
formed the whole surface viewing area by the repeat of the irregular arrangement pattern of a unit 1 
pixels or more. Desirably, it considers as an irregular field per pixel 1 pixels or more, this irregular field 
pattern is repeated, and irregularity is formed in all reflector fields. In addition, although this operation 
gestalt showed the island-like pattern, it is not limited to this, it is shown in drawing 8 arid drawing 9 — 
as — a line — a pattern, a hole-like pattern, a groove pattern, etc. can realize same effectiveness also 
in any. 

[0072] Drawing 1 1 and drawing 12 are the sectional views showing the fourth operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
explains based on this drawing. 

[0073] Unlike the operation gestalt of drawing 2 , it becomes the same [ except / its ] the operation 
gestalt [ the point that this operation gestalt consists of ingredients with which the insulator layer used 
for the bottom of a reflector has photosensitive ability ] of drawing 2 . When drawing 1 1 forms a 
concavo-convex pattern in an insulator layer 133 using a photoresist (example of a comparison), drawing 
12 shows the case of this operation gestalt. In the case of this operation gestalt, both the upper 
irregularity 130 and lower layer film 131 of the insulator layer located under a reflector consist of 
photopolymers 132. In this case, spreading formation of the photopolymer 132 will be carried out, and 
coincidence formation of the upper irregularity 130 and the lower layer film 131 will be carried out at 
exposure and a development process after that. 

[0074] With this operation gestalt, since the photopolymer is used, drawing 1 1 [b1] which is the process 
of the mask pattern 135 by the photoresist layer 134, [cl], and [d1] are not needed. That is, since 
pattern processing can do a photopolymer by exposing and developing negatives directly and resist 
spreading and an exfoliation process can be simplified, it can shorten rather than the number of 
production processes shown in the example of a comparison of drawing 1 1 , consequently a reflective 
mold liquid crystal display can be offered by low cost. 

[0075] In addition, organic system resin, such as acrylic resin and polyimide resin, or inorganic system 
resin may be used for the photopolymer in this operation gestalt. Moreover, as mentioned above, the 
photopolymer of an ingredient which is different in the upper irregularity and the lower layer film of an 
insulator layer under a reflector may be used, and only the upper irregularity may use a photopolymer 
only for the lower layer film further. Moreover, the lower part side substrate used with this operation 
gestalt or an opposite side substrate does not need to be a glass substrate, and as mentioned above, 
the substrate of the other quality of the materials may be used for it. Moreover, the photopolymer in 
this operation gestalt does not need to be transparent, and the possible black thing of light absorption is 
sufficient as it. What is necessary is just to use a black photosensitivity ingredient for a transparence 
photosensitivity ingredient and a reflective mold especially at a transflective type (shown in the following 
seventh operation gestalt). 

[0076] Drawing 1 3 is the sectional view showing the seventh operation gestalt of the reflective mold 
liquid crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0077] Drawing 1 3 [a] is a reflective mold liquid crystal display, and insulator layer 101a consists of a 
black photosensitivity ingredient. Drawing 1 3 [b] is a reflective mold liquid crystal display (transflective 
LCD) which serves as a transparency mold, and insulator layer 101b consists of a transparence 
photosensitivity ingredient. The light of a back light 140 can be penetrated now by thin-film-izing 
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reflector 48' in drawing 13 [b]. In addition, it may be not being limited to this configuration, having other 
configurations about the transflective LCD. for example, carrying out opening of a part of reflector in a 
pixel, and the method which makes the back light light 141 penetrate in that field may be used. 
[0078] Drawing 14 and drawing 15 are the sectional views showing the fifth operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
explains based on this drawing. 

[0079] With this operation gestalt, the reverse stagger structure thin film transistor is used as a 
switching element. The production process of the TFT substrate in this operation gestalt Formation of 
formation of [a] electrode material, formation of [b] gate electrode 150, [c] gate dielectric film 151, the 
semi-conductor layer 152, and the doping layer 153, It consists of formation of formation of [d] 
electrode material, formation of the [e] island 154. [f] source electrode 155, and the drain electrode 156, 
formation of the [g] insulator layer 157, formation of irregularity 158 in the management of [h] insulator 
layer, formation of the [i] contact hole 1 59. formation of the D] reflector 1 60. etc. 

[0080] Furthermore, a process [h] consists of each process, such as (1) resist 163 formation of a up to 
[ an insulator layer 157 ], (2) irregularity pattern 164 formation, concavo-convex 158 formation in (3) 
insulator-layer 157 management, and (4) resist exfoliation. Concavo-convex height X at this time and 
the lower layer thickness Y are controllable by the amount of etching of insulator layer 157 management 
of the aforementioned (3) process. So, concavo-convex height X should Just determine thickness Y of 
the lower layer film from coverage, insulation, etc. over the switching element of a substrate, wiring, etc. 
that what is necessary is just to determine from concavo-convex height required for the reflecting plate 
optical property considered as a request. 

[0081] In addition, although this operation gestalt explained the case where a reverse stagger structure 
thin film transistor was applied as a switching element, it is not limited to this but switching elements, 
such as an order stagger structure thin film transistor or MIM diode, may be used. Moreover, also in a 
reverse stagger structure thin film transistor, it may not be limited to the structure shown with this 
operation gestalt, and a thing with structures other than this may be used. Moreover, although the glass 
substrate was used for the lower part side substrate and the opposite side substrate, it may not be 
limited to this but substrates other than this, for example, a plastic plate, a ceramics substrate, a semi- 
conductor substrate, etc. may be used. Furthermore, with this operation gestalt. in the insulator layer 
which has the concavo-convex structure of said process (3) on a front face, although the single 
membrane structure in the same process is used, it is not limited to this. 

[0082] Drawing 1 6 and drawing 1 7 are the sectional views showing the sixth operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
explains based on this drawing. 

[0083] Concavo-convex structure is made the same as that of the production process of drawing 14 
and drawing 15 about production processes other than formation of the insulator layer which it has on a 
front face. That is, the concavo-convex insulator layer of this operation gestalt makes formation of a 
switching element the same process as drawing 14 [a] - [f], and the insulating layer 161 for (1) 
interlayer films is formed in the insulating layer 1 62 for formation and (2) irregularity formation after that 
at each process of formation, formation of the concavo-convex pattern 1 64 by the (3) resist 1 63, 
formation of (4) irregularity structures 165, and (5) resist exfoliation. 

[0084] Thereby, the concavo-convex layer 166 and the lower layer film 167 of an insulating layer which 
are formed in the bottom of a reflector can be formed at another process. Therefore, the concavo- 
convex layer of a management can be provided with the switching element substrate which has a better 
optical property and a good component property at the easy acrylic resin of toothing-like control, and 
the lower layer section using the outstanding silicon nitride of the passivation engine performance with a 
substrate, or electric insulation. Consequently, high performance and the reflective mold liquid crystal 
display of a high definition display are realizable. 

[0085] In addition, the concavo-convex layer and lower layer film which are used with this operation 
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gestalt may not be limited to this, but inorganic system insulator layers, such as organic system 
' insulator layers, such as other polyimide, and silicon oxide, may be used for them, and its ingredient of 
the upper layer and a lower layer may be still the more nearly same. 

[0086] Drawing 18 and drawing 19 are the sectional views showing the seventh operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
explains based on this drawing. 

[0087] Unlike drawing 14 and the operation gestalt of drawing 15 . it becomes the same [ except / its ] 
drawing 14 and the operation gestalt [ the point which consists of these operation gestalten with the 
ingredient with which the insulator layer 157 used for the bottom of a reflector 160 has photosensitive 
ability ] of drawing 15 . 

[0088] According to this operation gestalt, since pattern processing can do a photopolymer by exposing 
and developing negatives directly, resist spreading and an exfoliation process can be simplified, and 
shortening larger than the number of production processes shown in drawing 14 and the operation 
gestalt of drawing 1 5 is made, consequently a reflective mold liquid crystal display can be offered by low 
cost. 

[0089] Drawing 20 and drawing 21 are the sectional views showing the eighth operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
explains based on this drawing. 

[0090] Unlike drawing 18 and the operation gestalt of drawing 1 9 . with this operation gestalt, it becomes 
the same [ except / its ] drawing 18 and the operation gestalt [ the point of performing the contact hole 
formation process to the insulator layer used for the bottom of a reflector to a concavo-convex 
formation process and coincidence ] of drawing 19 . The production process of the TFT substrate in this 
operation gestalt consists of formation of formation of formation of [a] electrode material, formation of 
[b] gate electrode, [c] gate dielectric film, a semi-conductor layer, and a doping layer, formation of [d] 
electrode material, formation of the [e] island, [f] source electrode, and a drain electrode. Then, in 
formation of [g] photosensitivity insulating layer 170, the exposure to [h] photosensitivity insulating layer 
(the contact field 171 and concave convex domain 172), and [i] development process, it continues with 
formation of the melt of the concave convex by the contact to a photosensitive insulating layer and 
concavo-convex coincidence formation, and heat-treatment, and the 0] reflector 1 73. 
[0091] In the [h] process of this operation gestalt, each pattern will be exposed to a contact formation 
field and a concavo-convex formation field at the same exposure process at coincidence. Then, in a 
development etching process, a concavo-convex formation part processes so that depth X and a 
contact formation part may serve as the amount of etching of depth Z. 

[0092] In this case, what is necessary is to consider the amount of exposure energy in the exposure 
process of the concavo-convex pattern section 1 75 and the contact section 1 74 as the relation whose 
contact section 174 increases more than the concavo-convex pattern section 175, and just to adjust 
the amount of exposure energy further, in the [h] process, so that the lower layer section of the 
photosensitive insulating layer 170 may serve as the desired thickness Y. Using two kinds such as the 
mask for concavo-convex pattern formation, and the mask for contact pattern formation as an approach 
of adjusting this light exposure, double exposure may be performed so that each light exposure may 
differ, or the mask which adjusted mask material so that the light transmittance of exposure with the 
concavo-convex pattern section and the contact pattern section in one mask might differ may be used. 
Thus, if the exposure energy of an exposure process is made to change with pattern sections, the 
pattern formation which has the different amount of etching within the same substrate under the same 
development conditions is realizable. With this operation gestalt, the concave convex is changed into the 
smooth configuration by adding heat treatment to an insulator layer. 

[0093] According to this operation gestalt, shortening can do a photopolymer more nearly further than 
the number of production processes shown in drawing 1818 and the operation gestalt of drawing 19 
since the concavo-convex formation process and the contact formation process were further realizable 
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at the same exposure and a development etching process, that pattern processing can be performed by 
exposing and developing negatives directly, and, and a reflective mold liquid crystal display can be 
offered by low cost. 

[0094] Moreover, with this operation gestalt, although the photosensitive ingredient was used for 
concavo-convex insulating-layer membrane formation, if a resist process is used, the same 
configuration can be obtained using a nonphotosensitivity ingredient. However, since a resist process is 
needed, although a routing counter increases, shortening of a routing counter can be attained rather 
than the production process of the conventional reflective mold liquid crystal display. 
[0095] 

[Example] (Example 1) The production process of the reflective mold liquid crystal display used for this 
example is shown in drawing 22 and drawing 23 . The thin film transistor of order stagger structure was 
adopted as the switching element. 

[0096] Manufacture performs the following processes on a glass substrate. 

[a] Form 50nm of ITO(s) by the sputtering method. 

[b] Formation of the source 200 and the drain electrode 201. (IPR) 

[c] Form lOOnm and the semi-conductor layer 203 by 100nm, and form gate dielectric film 204 for the 
doping layer 202 by 400nm plasma CVD. 

[d] Form 50nm of Cr layers 205 by the sputtering method. 

[e] Island 206 formation of a gate electrode and the TFT component section. (2PR eye) 

[f] Formation of an organic compound insulator 207 (3 micrometers). 

[g] Formation of the concavo-convex pattern 208 of the management of an organic compound insulator 
(3PR) 

[h] Formation of contact 209 (4PR) 

300nm of [i] aluminum is formed by the sputtering method. 
G] Formation of the reflective pixel electrode plate 210. (5PR) 

[0097] In addition, in the above-mentioned process [c], n mold-ized amorphous silicon film was used for 
the amorphous silicon film and a doping layer at gate dielectric film at the cascade screen of silicon 
oxide and a silicon nitride, and the semi-conductor layer, and these plasma-CVD conditions were set up, 
as shown below. In the case of silicon oxide, a silane and oxygen gas were used for reactant gas, and the 
gas stream quantitative ratio (a silane/oxygen) was set about to 0.1 to 0.5, and was set to the 
membrane formation temperature of 200-300 degrees C, the pressure of 133Pa, and plasma power 200W. 
In the case of the silicon nitride, a silane and ammonia gas were used for reactant gas, and the gas 
stream quantitative ratio (a silane/ammonia) was set as 0.1-0.8, and was set to the membrane formation 
temperature of 250 degrees C, the pressure of 1 33Pa, and plasma power 200W. In the case of the 
amorphous silicon film, a silane and hydrogen gas were used for reactant gas, and the gas stream 
quantitative ratio (a silane/hydrogen) was set as 0.25-2, and was set to the membrane formation 
temperature of 200-250 degrees C, the pressure of 133Pa, and plasma power 50W. In the case of n 
mold-ized amorphous silicon film, the silane and the phosphine were used for reactant gas, and the gas 
stream quantitative ratio (a silane/phosphoretted hydrogen) was set as 1-2, and was set to the 
membrane formation temperature of 200-250 degrees C. the pressure of 1 33Pa, and plasma power 50W. 
[0098] Moreover, in island formation of the TFT component section of the above-mentioned process [e], 
wet etching was adopted as Cr layer and dry etching was adopted as silicon oxide, the silicon nitride, 
and the amorphous silicon layer. The mixed water solution of a fault hydrochloric acid and the 2nd 
cerium ammonium of a nitric acid was used for etching of Cr layer. Moreover, a fluorine tetrachloride and 
oxygen gas were used for etching gas, and it considered as the reaction pressure of 0.665-39.9Pa, and 
the plasma power 100-300W at etching of a silicon nitride and silicon oxide. Moreover, it considered as 
the reaction pressure of 0.665-39,9Pa, and the plasma power 50-200W at etching of an amorphous 
silicon layer using chlorine and hydrogen gas. Moreover, at the FOTORISO process, the usual resist 
process was used altogether. 



-16- 



[0099] In this example, although ITO was used for the source and a drain electrode and Cr metal was 
used for the gate electrode, each electrode material is not limited to these. As electrode material other 
than this, monolayers, such as Ti. W, Mo, Ta, Cu, aluminum, Ag, ITO, ZnO, and SnO, or the cascade 
screen by the combination of these electrodes may be adopted. 

[0100] At this example, the irregularity formed in the bottom of a reflector is formed at the above [f] 
and [g] process. That is, 2 micrometers of resist film are formed in the insulator layer upper part formed 
at the above-mentioned process [f], a concavo-convex resist pattern is formed according to exposure 
and a development process, etching processing of said insulator layer is carried out in a depth of 1 
micrometer, and concavo-convex structure can be formed in the management of said insulating layer by 
resist exfoliation. 

[0101] The polyimide film (trade name by Nissan Chemical Industries, Ltd. "RN-812") was used for the 
organic system insulator layer of the above-mentioned process [f]. In the case of said polyimide, 
spreading conditions were set as for [ 90 degrees-C and temporary firing time ] 10 minutes whenever 
[ spin rotational frequency 1200rpm and temporary-quenching Nariatsu ], and were made into 250 
degrees C, and this firing time 1 hour whenever [ glost firing Nariatsu ]. the case of said resist used for 
pattern formation on the other hand — whenever [ spin rotational frequency lOOOrpm and temporary- 
quenching Nariatsu ] — for [ 90 degrees-C and temporary firing time ] 5 minutes, after that, exposure, 
and development — after [ pattern formation ] and postbake 90degree C — and it processed for 30 
minutes. The dry etching conditions of this polyimide film of having performed this resist pattern as a 
mask layer used a fluorine tetrachloride and oxygen gas for etching gas, and the gas stream quantitative 
ratio (a fluorine tetrachloride / oxygen) was set as 0.5-1.5, and was taken as the reaction pressure of 
0.665-39.9Pa, and the plasma power 100-300W. In addition, the usual resist process was used for all 
FOTORISO processes. 

[0102] Moreover, although said insulating layer formed in the concavo-convex insulating layer located 
between a reflecting plate and a TFT component at the same process in this example was used Even if 
it formed the 1st organic resin after the completion of TFT formation of the above [e] (2 micrometers), 
it formed the 2nd organic resin as other examples (1 micrometer) and it formed concavo-convex 
structure in the 2nd organic resin by giving a resist process and an etching process, the desired 
concavo-convex insulating layer has been formed. What is necessary is Just to make a basic 
manufacture process be the same as that of the process indicated by said operation gestalt. 
[0103] Moreover, although the same organic resin ingredient was used for the 1st aforementioned 
insulator layer and 2nd aforementioned insulator layer, even if it uses a different ingredient, a concavo- 
convex insulating layer can be formed similarly. It was realizable even if it used the combination of 
acrylic resin, polyimide resin, a silicon nitride, acrylic resin and silicon oxide, inorganic system resin, such 
as polyimide resin, and organic system resin, or a reverse combination for the 1st insulator layer and 2nd 
insulator layer. 

[0104] At this example, after that, reflective effectiveness was high, and the adjustment with a TFT 
process formed the good aluminum metal, and formed a pixel electrode-cum-the reflecting plate by 
carrying out pattern formation of this. Wet etching processing was performed to the aluminum at this 
time, and the mixed liquor which consists of the phosphoric acid, acetic acid, and nitric acid which were 
heated at 60 degrees C was used for the etching reagent. 

[0105] At this example, in a concavo-convex formation process, since the pattern formation process for 
concavo-convex formation is performed where an insulating layer is covered with the switching element 
upper part, a switching element does not have being directly put to an etching process. Therefore, since 
problems, such as degradation of the switching element property by the process damage or instability, 
are not caused, it has a big result in high performance-ization of a reflective mold liquid crystal display. 
[0106] In addition, the maximum height of this irregularity set about 1 micrometer and a concavo-convex 
flat-surface configuration as the random configuration. Then, as each film surface countered, it piled up 
the above-mentioned TFT substrate and the opposite substrate which has the transparent electrode 
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which consists of ITO. In addition, orientation processing is performed to a TFT substrate and an 
opposite substrate, and both substrates were stretched by applying the adhesives of an epoxy system 
to a panel periphery through spacers, such as a plastics particle. The reflective mold liquid crystal 
display was manufactured by pouring in liquid crystal after that and considering as a liquid crystal layer. 
[0107] The sectional view of the reflective mold liquid crystal display obtained in this example by 
drawing 24 is shown, the sign in drawing 24 — 212 — an opposite substrate and 213 — an up glass 
substrate and 214 — a color filter and 215 — for liquid crystal and 219, a reflecting plate and 220 are 
[ ITO (indium Ching oxide) and 216 / incident light and 217 / the reflected light and 218 / an organic 
compound insulator and 221 ] glass substrates. 

[0108] The reflective pixel electrode of this reflective mold liquid crystal display is uniform, and has the 
good reflective engine performance of light-scattering nature. Therefore, the monochrome reflective 
mold panel which has a white display brighter than a newspaper is realizable by low cost. Moreover, 
when a RGB color filter was installed in an opposite substrate side, the bright color reflective mold panel 
was realized by low cost. 

[0109] In addition, the height of the irregularity of this example is not limited above. Since the height of 
this irregularity is changeable in the large range, it is using this concavo-convex structure, and the 
reflective mold liquid crystal display into which the directivity of the reflecting plate engine performance 
was changed a lot can be offered. 

[01 10] (Example 2) The production process of the reflective mold liquid crystal display used for this 
example is shown in drawing 25 and drawing 26 . The thin film transistor of reverse stagger structure 
was adopted as the switching element in this reflective mold liquid crystal display. 
[01 1 1] Manufacture performs the following processes on a glass substrate 230. 

[a] Form 50nm of Cr(s) by the sputtering method. 

[b] Formation of the gate electrode 231 . (1 PR) 

[c] Form 400nm, the semi-conductor layer 233, and the doping layer 234 for gate dielectric film 232 by 
lOOnm plasma CVD, respectively. 

[d] Island formation 235 (2PR eye) 

[e] Form Cr and 50nm of ITO layers by the sputtering method, respectively. 

[f] Formation of the source electrode 236 and the drain electrode 237. (3PR eye) 

[g] Formation of an organic compound insulator 238 (3 micrometers). 

[h] Formation of the concavo-convex pattern 239 of the management of an organic compound insulator 
. (4PR) 

Formation of the [i] contact 241 (5PR) 

D] Form 300nm of aluminum 242 by the sputtering method. 

[k] Formation of the reflective pixel electrode plate 243. (6PR eye) 

[I] gate line terminal appearance — carrying out (7PR eye) — 

[01 12] At this example, the irregularity 240 formed in the reflecting plate lower part is formed at the 
above-mentioned [g] process. The formation approach at this time was made into the same conditions 
as an example 1. In this example, since reverse stagger structure was adopted as transistor structure, 
the routing counter is increasing to an example 1. 

[01 13] In addition, the numerical aperture of the reflective pixel electrode plate in this example was 
made into 86%. Then, as each film surface countered, it piled up the above-mentioned TFT substrate 
and the opposite substrate which has the transparent electrode which consists of ITO. In addition, 
orientation processing is performed to a TFT substrate and an opposite substrate, and both substrates 
were stretched by applying the adhesives of an epoxy system to a panel periphery through spacers, 
such as a plastics particle. The reflective mold liquid crystal display was manufactured by pouring in the 
liquid crystal of an after that GH mold, and considering as a liquid crystal layer. 

[0114] Cross-section structural drawing of the reflective mold liquid crystal display manufactured by 
drawing 27 by this example is shown, the sign in drawing 27 — 15 — incident light and 16 — the 
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reflected light and 239 — a resist irregularity pattern and 241 — for a glass substrate and 252. a color 
filter and 253 are [ contact and 243 / a reflecting plate and 250 / an opposite substrate and 251 / a 
transparent electrode and 254 ] guest host liquid crystal. 

[0115] In the case of the reflective mold liquid crystal display in this example, a process damage was not 
able to be given like the case of an example 1 at a switching element, and the good component property 
could be acquired by this, and desired concavo-convex reflecting plate structure was able to be 
acquired. Consequently, the color reflective mold panel manufactured by this example became a thing 
with a bright high definition display. 

[0116] (Example 3) At this example, it consists of shape of toothing with the concavo-convex smooth 
front face located under a reflector. Cross-section structural drawing of the reflective mold liquid 
crystal display manufactured by drawing 28 and drawing 29 in this example is shown. 
[01 17] This example is completely the same as that of an example 1 or an example 2, except that the 
process which changes the irregularity under a reflector into a smooth configuration is added. The 
process which adds heat treatment after concavo-convex pattern formation [ in / a different point, and 
/ at an example 2 / in it / a process [h] ] is only added. [ an example 1 ] [ a process [i] ] Therefore, 
drawing 28 is completely the same as drawing 25 . 

[01 1 8] In this example, oven performed 260 degrees C and processing of 1 hour in nitrogen-gas- 
atmosphere mind as said heat treatment process after concavo-convex formation. Thereby, that 
whenever [ tilt-angle / of the irregularity before heat treatment / whose ] was about 60 - 80 degrees 
changed to about 10-40 degrees after heat treatment. That is, the shape of acquired toothing was 
changed into the smooth concave convex 261 of the shape of a rectangle to the letter of a sign curve. 
In addition, in the case of the reflective mold liquid crystal display in this example, the average of 
whenever [ concavo-convex tilt-angle / of a concavo-convex front face ] was set up so that it might 
become about 8 times. Moreover, whenever [ concavo-convex tilt-angle ] is controllable by changing the 
baking temperature of said heat treatment process. 

[0119] Moreover, in this example, concavo-convex height was set as 1 micrometer like the example 1 
and the example 2. However, as for the optical character of the reflecting plate obtained by making 
concavo-convex height still higher, the very strong thing of dispersion nature is obtained. In this case, 
by applying to the reflective mold liquid crystal display which has a big screen size especially, since the 
visual field dependency over the brightness of a panel display property is small, a legible reflective mold 
liquid crystal display can be obtained. 

[0120] Moreover, what has directivity strong [ the optical property of a reflecting plate ] is obtained by 
making concavo-convex height low. In this case, a brighter display property is realizable by applying to 
the reflective mold liquid crystal display for portable information devices with a comparatively small 
screen size. Thus, according to a use application or a panel screen product, a concavo-convex surface 
structure is freely controllable. 

[0121] Moreover, the insulating layer in this example is located between the reflecting plate located in 
the upper part, and the switching element located in the lower part, and is functioning as a protective 
coat of a switching element. 

[0122] (Example 4) At this example, the insulating layer located in the reflecting plate lower part 
consists of organic system insulator layers which have photosensitive ability. Cross-section structural 
drawing of the reflective mold liquid crystal display manufactured by drawing 30 and drawing 31 in this 
example is shown. 

[01 23] The manufacture process of the reflective mold liquid crystal display in this example is made 
completely identically to said example 1 or said example 2, except that a photopolymer (this example 
photosensitive acrylic resin) is used for the insulating layer which it has in the reflecting plate lower part. 
A different point is in the place which uses the photosensitive film 270 for the insulating layer which 
sets at a process (f) in the example 1 , sets it at a process (g) in the example 2, and is formed. 
[0124] Only by adding the process of the photosensitive film, concavo-convex formation serves as the 
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formation process of the photosensitive film, a direct exposure process to sensitization membrane 
formation, an etching development process, and a melt process by heat treatment. Therefore, since 
resist spreading, resist development, and a resist exfoliation process become unnecessary compared 
with the concavo-convex formation process performed in the examples 1. 2, and 3. simplification of a 
process can be performed. 

[0125] In this example, as a photosensitive ingredient, although photosensitive acrylic resin was used, it 
is not limited to this. Effectiveness with the same said also of other photosensitive ingredients, for 
example, photosensitive organic resin, and the photosensitive inorganic film was realizable. In addition, as 
a photosensitive ingredient even if it used the trade name "OFPR800" by TOKYO OHKA KOGYO CO., 
LTD., the trade name made from SHIPURE "LCI 00". the trade name "OPUTOMA series" by Japan 
Synthetic Rubber Co.. Ltd., and the trade name "photosensitive polyimide" by Nissan Chemical 
Industries. Ltd., the same concavo-convex insulating layer was obtained. 

[0126] (Example 5) The production process of the reflective mold liquid crystal display used for this 
example is shown in drawing 32 and drawing 33 . The thin film transistor of reverse stagger structure 
was adopted as the switching element. 

[0127] Manufacture performs the following processes on a glass substrate 230. 

[a] Form 50nm of Cr(s) by the sputtering method. 

[b] Formation of the gate electrode 231 , (1 PR) 

[c] Form 400nm, the semi-conductor layer 233, and the doping layer 234 for gate dielectric film 232 by 
100nm and plasma CVD, respectively. 

[d] Island formation 235 (2PR eye) 

[e] Form Cr and 50nm of ITO layers by the sputtering method, respectively. 

[f] Formation 130 of the source electrode 237, the drain electrode 236. and the electrode for concavo- 
convex formation. (3PR eye) 

[g] Formation of photosensitive acrylic resin 270 (3 micrometers). 

[h] The concavo-convex pattern to photosensitive acrylic resin, and contact pattern exposure (4PR) 
The irregularity 239 by [i] development etching process and 300nm of coincidence formation G] 
aluminum 242 of contact 241 are formed by the sputtering method. 

[k] Formation of the reflective pixel electrode plate 243. (5PR eye) 
[I] Gate end-of-line child broth (6PR eye) 

[0128] Then, the reflective mold liquid crystal display was manufactured by piling up an opposite 
substrate. The obtained reflective mold liquid crystal display can realize bright high definition color 
display. 

[0129] In this example, it considered as the same conditions as the production process of an example 3 
except the irregularity of a process (h) process, and coincidence formation of contact. In this example, it 
realized a contact field removing completely said insulator layer which has 3-micrometer thickness, and 
removing a concave convex domain so that it may remain 2 micrometers of lower layer film at the same 
development process. 

[0130] The one-sheet mask with which the contact pattern 280 shown in drawing 34 and the concavo- 
convex pattern 281 were specifically drawn is used, and the mask by which the mask material 282 is 
controlled so that the amount of light transmission of the contact pattern space at this time becomes 
larger than the amount of light transmission of a concavo-convex pattern is used. Thereby, since a 
difference produces the exposed photosensitive acrylic resin 283 in the amount of etching in the same 
developing time as a result of exposure energy's changing with patterns, the field which leaves desired 
thickness, and the field which carries out the completion of etching completely are realizable for 
coincidence. 

[0131] In this example, it set up so that the ratio of transparency light exposure might be set to 3:1 in 
the contact pattern section and the concavo-convex pattern section by controlling this amount of light 
transmission. In the subsequent development process, it is using the trade name "NMD-3" by TOKYO 
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OHKA KOGYO CO., LTD;, and it was developing time 90 seconds, and as for a contact field, the film is 
removed completely, and, as for the concave convex domain, 2 micrometers of lower layer film could 
remain. 

[0132] In this example, the number of production processes by the side of the TFT substrate of a 
reflective mold liquid crystal display was able to be lessened compared with examples 1-4 by using 
photosensitivity for an insulator layer, and performing irregularity and contact pattern formation to 
coincidence further. Moreover, since the number of PR in the production process by the side of the TFT 
substrate at this time is set to 6 and-izing can be carried out [ **** ] more conventionally than 8 of the 
number of production process PR by the side of the TFT substrate in a reflective mold liquid crystal 
display, a reflective mold liquid crystal display can be offered by low cost. 

[0133] Moreover, although light exposure was controlled by controlling the amount of transparency of 
the mask material of the mask for coincidence formation of a concavo-convex pattern and a contact 
pattern at this example, performing exposure twice has also been realized, using respectively a 
concavo-convex pattern mask and a contact pattern mask. However, light exposure needs to make 
contact pattern light exposure larger than concavo-convex pattern light exposure. 

[0134] (Example 6) The sectional view of the reflective mold liquid crystal display used for the example 
of this invention is shown in drawing 35 . the sign in drawing 35 — 290 — an opposite substrate and 291 
— for a signal line and 295, a liquid crystal layer and 296 are [ a concavo-convex reflecting plate and 
292 / a concavo-convex layer and 293 / a pixel electrode and 294 / an insulating layer and 297 ] MIM 
components. 

[0135] The MIM diode component which consists of a metal, an insulator layer, and metal structure was 
adopted as the switching element. Also in this case, it had the good display engine performance like the 
case where a thin film transistor is used for a switching element. 

[0136] In addition, in the complete diagram side, duplication explanation was omitted by giving the same 

sign to the same part. 

[0137] 

[Effect of the Invention] While being able to prevent property degradation of the switching element in 
the inside of a production process by arranging irregularly the field where thickness differs while the 
insulator layer in which the concavo-convex structure under a reflector was formed protects the 
switching element in a production process according to the reflective mold liquid crystal display 
concerning this invention, and its manufacture approach, since other film is not needed for concavo- 
convex structure, the number of production processes is reducible. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the first operation gestalt of the reflective mold liquid 
crystal display concerning this invention. 

[Drawing 2] It is the sectional view showing the first operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 2 [a] - drawing 2 [e]. 

[Drawing 3] It is the sectional view showing the second operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 3 [a] - drawing 3 [c]. 

[Drawing 4] It is the sectional view showing the second operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 4 [d] - drawing 4 [f]. 

[Drawing 5] It is the sectional view showing the third operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 5 [a] - drawing 5 [e]. 

[Drawing 6] It is the sectional view showing the second operation gestalt of the reflective mold liquid 
crystal display concerning this invention. 

[Drawing 7] It is the sectional view showing the third operation gestalt of the reflective mold liquid 
crystal display concerning this invention. 

[Drawing 8] It is the top view of the mask pattern in which the fourth operation gestalt of the reflective 
mold liquid crystal display concerning this invention is shown, and the number of drawing 8 [a] is the 
first, and that of drawing 8 [b] is the second. 

[Drawing 9] It is the top view of the mask pattern in which the fifth operation gestalt of the reflective 
mold liquid crystal display concerning this invention is shown, and the number of drawing 9 [a] is the 
first, and that of drawing 9 [b] is the second. 

[Drawing 10] It is the explanatory view showing the sixth operation gestalt of the reflective mold liquid 
crystal display concerning this invention, and, for drawing 10 [a], the number of the second example and 
drawing 10 [c] is [ the first example and drawing 10 R> 0 [b] ] the third. 

[Drawing 11] It is the sectional view showing the example of a comparison in the fourth operation gestalt 
of the manufacture approach of the reflective mold liquid crystal display concerning this invention, and a 
process advances in order of drawing 1111 [a1] - drawing 1 1 [f1]. 

[Drawing 12] It is the sectional view showing the fourth operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 1 2 [a2] - drawing 1 2 [c2]. 

[Drawing 13] It is the sectional view showing the seventh operation gestalt of the reflective mold liquid 
crystal display concerning this invention, and the number of drawing 13 [a] is the first, and those of 
drawing 13 R> 3 [b] is the second. 

[Drawing 14] It is the sectional view showing the fifth operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 14 [a] - Fig. 1414 [g], 

[Drawing 15] It is the sectional view showing the fifth operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 15 [h] - Fig. 1515 [k]. 

[Drawing 16] It is the sectional view showing the sixth operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 16 [1] - Fig. 1616 [3]. 

[Drawing 17] It is the sectional view showing the sixth operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 17 [4] - Fig. 1717 [6]. 
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[Drawing 18] It is the sectional view showing the seventh operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 18 [a] ~ Fig. 1818 [g]. 

[Drawing 19] It is the sectional view showing the seventh operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 19 [h] - Fig. 1919 [k]. 

[Drawing 20] It is the sectional view showing the eighth operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 20 [a] - Fig. 2020 [h]. 

[Drawing 21] It is the sectional view showing the eighth operation gestalt of the manufacture approach 
of the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 21 [i] ~ Fig. 2121 Q]. 

[Drawing 22] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 1 of this invention, and a process advances in order of drawing 

22 [a] - drawing 22 [f]. 

[Drawing 23] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 1 of this invention, and a process advances in order of drawing 

23 [g] - drawing 23 Dl- 

[Drawing 24] It is the sectional view showing the reflective mold liquid crystal display concerning the 
example 1 of this invention. 

[Drawing 25] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 2 of this invention, and a process advances in order of drawing 

25 [a] - drawing 25 [g]. 

[Drawing 26] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 2 of this invention, and a process advances in order of drawing 

26 [h] - drawing 26 [I]. 

[Drawing 27] It is the sectional view showing the reflective mold liquid crystal display concerning the 
example 2 of this invention. 

[Drawing 28] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 3 of this invention, and a process advances in order of drawing 

28 [a] - drawing 28 [g]. 

[Drawing 29] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 3 of this invention, and a process advances in order of drawing 

29 [h] - drawing 29 [I]. 

[Drawing 30] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 4 of this invention, and a process advances in order of drawing 

30 [a] - drawing 30 [g]. 

[Drawing 31] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 4 of this invention, and a process advances in order of drawing 

31 [h] - drawing 31 [I]. 

[Drawing 32] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 5 of this invention, and a process advances in order of drawing 

32 [a] - drawing 32 [g]. 

[Drawing 33] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 5 of this invention, and a process advances in order of drawing 

33 [h] - drawing 33 [1]. 

[Drawing 34] It is the sectional view showing the manufacture approach of the reflective mold liquid 
crystal display concerning the example 5 of this invention. 

[Drawing 35] It is the sectional view showing the reflective mold liquid crystal display concerning the 
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example 6 of this invention. 

[Drawing 36] It is the sectional view showing the conventional reflective mold liquid crystal display. 
[Drawing 37] It is the sectional view showing the manufacture approach of the conventional reflective 
mold liquid crystal display, and a process advances in order of drawing 37 [a] - drawing 37 [f]. 
[Drawing 38] It is the sectional view showing the manufacture approach of the conventional reflective 
mold liquid crystal display, and a process advances in order of drawing 38 [g] ~ drawing 38 D]- 
[Description of Notations] 
53 Glass Substrate (First Substrate) 

55 Transparent Electrode 

40 Glass Substrate (Second Substrate) 

44 Thin Film Transistor (Switching Element) 

45 Insulator Layer 

45a Concavo-convex structure 
48 Reflector 

56 Liquid Crystal Layer 
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m\zmm.(Dmm^mrj::o\z:Ly^y'^mm^nomm 

xmt. :i:y^yifJ^m'^(DmiK,^mm^mMmizJ:K) 
^Ah-^it^Ztl,Zi:Dmmwam^^m<hA^Zt^;i^ 

imM 1 4 ] m^m i, 2, 3, 4. 5, e, 7, 

8 , 9 X« 1 0 fB«(DSW^?^feS^SMtC*5tt^WtB 
IHJi!b«|jtRC^t8f37.-f -y9^>i^3{l^tS9IBS«««<!:?& 

m^^xmi^mmm^sim^-r^xmt. mmwamy&Rzs 
m^^y^i^ hn^-)i'&mmfi&mim\zm0Si-r^rztf><Dn 
^-y^mmr^m^xmt. mm^mmizni^xm^ 
(Dmm^mLxmtimamT^^m^-r^tmmiznm^ 

Tz. 

cw*jsi5] ms.m^iimtLxyii'ym>s:mf^\ m 
V£wamj!t(D/^i'-ym^<Dft«b(Dm^mx k> feMisn 
y^^f h^—)V(D/-<i^—ym^(DTztb<Dm^m^^^<t 

[0 0 0 1 ] 
[0 0 0 2] 

it, 9\-mf)^ibxmvit^^mmp^^(Ds.mmx'Km^-& 
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i> C i J; 0 &7h%m i L T^iJffl T-^ ^ COT'. /N' -y i7 7 

[0 0 0 3] m.^<r>Kmm.m^^7^^m(r>m^mm.\t.. 

STN (7>-/S->;/< 7.7--;/ h'^V^^-y^- i7) 
iC> GH (^T-h/^T^h) PDLC (^^i'^^ 

FT) ■5L\t^m/tm.m/^m,m^y-i^-\^ (mi 

[0 0 0 4] 0 3 6tt> Se*©-«[«^«;&iC©KS*S 

[0 0 0 5] ^c*lpJ{BllS«l«. ii3te«2, ■&fflMS3. 

fiK^nxt^?.. Tg|5{l>J»« 7 :y^XS1S8. 
S« 8 ± j^fiK ^ n X -r y ^ > iT-i^^ T- ^ ^ iSS X ^ 

^^T'db-S^U-f 5 HKl 1 , »Kh^>>'7,37 9<DV 

mmm. i trgpfinste ? t ©PbUc. 1 4 *t€s:«T 

■5. 

[0 0 0 6] 7^igtJS»t7l6 1 6 ^ JiJfflT i>o SitTt 1 6 

[0 0 0 7] :i(DK^mm^^^mm.<r>^m^m\z\t. 

[0 0 0 8] 037 RZ^m 3 8 it. '^McDK^mm^^ 

[0 0 0 9] mm]-y>z^7.^m7&xmxit, 

XSS2 0±tcy-Httai2 1 ^&JBfigT^ (0 3 7 

[a] ) o.m^^x, ^-hmBm2 2. ^mi^m2 3. 
]^-}d>ifm2 4^^mr^ msi cbi ) . m^^ 

S^m^L (0 3 7 [c] ) > y-xaS2 6, KU-f 



>mS2 7 $:}gfi£-r^ (0 3 7 [d] ) . -e©^, 

[0 0 10] SI*«ffi©SSjiIST«, *-r^3ttt*W 

■r^*^l^^i&^2 8 ^Jgfig-r^ (0 3 7 [e] ) . ^ 

liT. yit h^j'j^^y^ ^mrz.t\z^y)Kmmmm 
psimmza^2 9^]&^v msi [f] ) , namiz^ 
ioam2 9^^)uh^itxm^i!)^fi&m^3 ojc^si-r 

s (0 3 8 [g] ) , m^^^x. ;i<D±^^^m^mBm 
,3 ixm^z-tiz^K). j^iom^i)^tiW€hm3 2.^mfS(. 

T-S (03 8 [h] ) , m^^X, mf^hy>z^7.^(D^J 

-xmm\zRmmm^m%mzmf^r^fttb(Dzi >^ ^ 

hgB3 3^)^fiEL (0 3 8 [i] ) , ^(D^tCRW«ffi 
3 4<&J^fig-r«. (0 3 8 [j] ) , ilCOSS^«@(D^it 
^mt. «»JAtf#iiflS6 1 -6 3 9 0^ii$S. XHT'D 
l^—f^ >^X • ^tzf ' xXT-fxW— (Tohru koizum 
i and Tatsuo Uchida, Proceedings of the SID, Vol.2 
9, 157. 1988) tcM^Snxt^-S. 
[0 0 1 1 1 

^mm^Bm^^mmizai^xR^mmrizitmr^mmm 
?^mB^'S:m\>^x^-xtu^ih^^m^L. -€-©^* 

[0 0 12] vt^vm^ib. eh^<DTizi,t^ms.m. m 
m. 7.-( ^y^>{fm'!rmiim^^nx\,^^<Dx. aum 
0^m<Djiy^>-^xm\zid\,^x. ^ssB^, mm. x-i- 
y^>'!fm^mA^:j^y^>^m\zm-^n^z.t\zti.^^ 

=^yifMi-<Di^^^{t^. x.y^>ifm<Dmmizi:i>7, 

[0 0 13] ^fc. Kmnmr<Dmmm\zm^^m<Dt£ 

^>'^mm^\z-fiikmt)^-:^yx^izm-^n^:itizu^ 

fztb. Zf^X-7y}^-'J\Z^K>7.^y^>ifm^<^m<D 

[0 0 14] tAe*ws«^?^^H«^sa®s3gfc 

H^()Z!!L/^:J;5^:#<«Ig|gc^&'£^S<^:■r^. ^Wfc 

mfj^ViKu^xi^rzo Kiimm^^^mmA^^Komm 

isb\z. m\imx-( y^>ifm^tm^mKmmt^m- 
mmmwi±izi^ioihtstitf>x$>^. m\z. mamKmrn 
(omm\z. s.m^^m(Dmai^m^mm(Dmmzm^x 

^(DKkimmFami^mmxit. ^^soeK^xg, pr 
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[0 0 15] ;inic*fL.T, m'&T.mmmmmwi^ 

^m^-ri>. Tztzv. :i<Daw^^—y(Dm^-^tir£t^'> 

^. ih^^'^^-y\zmMw^m^^:it-C'%^^m-r^ 

rztb\z. amm/-^i'-y=^mo .iioizmmmmm^m^ 

[0 0 16] rtiiot>. KmmmT(ommmit. ihw^ 
ii--hu^m^^<^±\zw^ntzmt.<D-m-r:m^^tvz 

m^Rz^mm t^n.%i^ izmmr ^ m r^i&^m t u t © 
<D^mmm^/-^^-~y'!f-r^^t-c. mm^owimu 

El ifb « S life L Ac S « m ® ^ # T I. ^ . 

[0 0 17] :i0^oiz. Kmmmmm\z\t. d ^- 
xttj.^ib^^m^-t^rztb<D^mm<D^^xm, 2) 
amm^xm, 2) amn^-y±(Dmmmm^xm. 
3) =iyi^^ h^^-)im^xm. 4) MKmmm^mm 
mm^xm. 5) sowisfc 
^iH-mtLxi^^tzo 

[0 0 18] 

(DT.'i y^yifm^(D!t^^9s^tt:m±-r^znz^y)m 
mmRumsiiiLm^i^m^nmi^^ ^■^■:>mmxm^(DWi 

[0 0 19] 

©X-f ^>^^i=-±trlSlt ens i: i: t) IC^B ICBDO 

-a-fcj^^^T-^tt ens t i tcH^tBx-r 5^ 
>^«Ttcigi^§nAcsw«Si, mfte^-(DS«OHS 
IBS wmsfiij t wfE^noSKwSiriesitmM t T»5 

^>-i?i*nfc?^^HStS:ffiAfc=bOT'^Sc ^LT. ffrtE 

mm\-i~. mm7.-( y^y'i/m'f^^mx-i y^y^s/m 
"fm^Kk^umr^tthiz. ^may^r^^mm^^^m. 
mizms^tift :itiz^o m^vDihmmm^^nfi h 

[0 0 2 0] t«*cDSWS?«rBS*S«T«. ^Si3 

ttffi. T.'i y^yifmf-m(D±izaMmmm't^ 
^t.ifi^. ih'Si>m^^\zym'^iitfi-:fu±7.nmn.\zm 



(4) 

^RiBiS, «®> Ts-f v'f-y^m=f-m^^\zm-:3x\^^^ 

>i/^^^*^:/P-tX3lHa{Cfl$ns ;i <!:;5^Yj:(,^fc 
:ine,^7'P-b:7.^^-v*^ei»<*;ii:*^T^S. 

sAc, :^^miziii-r^^m.m\t. wammmj^<D^fi 
■5. 

[0 0 2 1] ^Ac. ^^^^ir^^sHWsyj^ss^gs 

■r S ^ S { c J; 0 * ^ ^ n S e T * S . 

[0 0 2 2] sfc. caciliitTj^j^fiK^nfci^^ii^, iwi 
j^f«ie*«©BS<k$ns. 

[0 0 2 3] ^tz, wammtm^-^ntzi^mmit. 9t 

30 [0 0 2 4] *Ac, iH]i!i«t3i«, mL<D^mmi)^^m\ 

m^<o^mm^-i.. Siiti^iL\m^<DW^m^^xmi^\^xh 

0, iine«iH]ifi«ijt€rffli.^fcsw3«{Ksa^gBia. 
?^sti«^ttti*if#ens. 
[0 0 2 5] ^tz. mihmmt. ii^^<Dm^m'^^m.m 

(cgB«$nfcfe(7)iL.TfeJ;<.^. ;iniCJ; 

m^<Dm^mt. -R^^un^n^mm^xm^x^xh 

0. ^:ne©iHiCi^ja^ffli.^/tSM^iKS«^gBti> 
s t i^^tttg*«f# e ns . 

[0 0 2 6] mz. E]ifi^ig«« l®^mfiX«2iil± 

^^fztb. ::<DKmmm^m\>^xi¥^LrzRmmt&^m 

50 ^ga«, 3tiISm;Si!6fife?¥ttfe^c<, fe#tt©^fe^b 
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[0 0 2 7] ^{hm'&tim^^tifz.mm.mi. m 

[0 0 2 8] *fl?«tc^SSItSjgS«S^g«©©ig^ 

|g;po»Vi®«EtlPiiSi«i S¥BW^:^«SlJ^C}^fiK-r 
[0 0 2 9] c:ntcj;o, mmmzM^tv^'^^m^ 

-r-SZltdtT^*. Mir. mll2itei»l^l'»LT. RffSO 

*) HStt ck < ftijffll T ^ ^ fc «6 ^iif IH di« it 

[0 0 3 0] Mfc, v^%mz^n\t. mmimm\zm^ 

«feiBil^«TSPtCR)T««K»&^-r cfc 5 tCX-;/5^>i/^fT 

[0 0 3 1] c:<DJ:5;JciS5i;^tetcJ:n«, H8tB*6iikl^ 

:i tif^C < DnO/l^- >JnX;<)^"5Tflg t75;-5fcs!)/ X-f 



(5) 

^fzib(Dm9tj:mt. mmmm(Dymzm'&<Dmw-^m 
r^oizjLy^yi^mm^ijommxmt. tfi 
mwihm^mMmizj^D^jih^ii^^jihx^tfiz^ 
K). m<bff^r'3.'ommvrzwdhmm^mmbxh^\^\ 
[0 0 3 3] z.rnz^omamm^M^-r^rztt>iz>ii-m 
i:-^tirzUi?xh(Dm^, msi. mm. mmxm^. - 

iz^K)-:^n±7.^<Dmmiti)^-mmti. Kumm^^^ 

[0 0 3 4] *fc, myt^m^m-ri>mmmmmmx\t 

mammt:2>^i7 h^t^tm-mmxii^xwimizmm 
-r-5J:5tcLTfcj;^io z(D^oumm:^miz^rnt. 

\,^^z. i:f3i<m^fs.^mxmf^-t^ :itA^x^^, 
20 [0 0 3 5] #5^gyco^3ttt«M^fflti> Da 

aA:$'—>m0^o:>rzisb<Dm^M^iohn>:^';7 h/t^'- 

TIH O/l - > t n > 3^ ^ h /1 3^ - > 5: |WIB?F?^fiKT ^ -5 
J:o\z\^Xh^^\ zn\z^D. :3>^i7 hj^figxe^ 

•5. 
[0 0 3 6] 

[0 0 3 7] i^mmmm<nK^mm.^a^7r.mm\t. mm 
u%-<DmwLtvx(r>^y7.mWi^zt. ii^7.mwLb 
3±tciait&nfcswms5 5 m-®*«tLT© 

;«?77.S«4 0t, ^77.S«4 0±Jrl9:tte.n^c7.-r 

-y^>^y^^tUT®»Kh7>v7.i5'4 4, WmV^ 
>vX^' 4 4 ±Higlt6n^ i: t fetC;a®lC[H]db«ig4 
5 a75^J^lS$n;til6gtll4 5 t, «eiftlK4 SilCGaia^ 

ii4 5 &^K^^'\ttzm^xmn^tx^iifh\znmv 
yy-jT.^ A A(Dv-7.mm\zmm.^i\fzKmn.m4 s 

mm.m4s\t. nmvyyvT.^ aa^ 
mmvyy-jT.^ AAm^^Am^m.t^th%\z. mm 
(Dmu ^ mm^^mm \z^w ^ntzz.t\zii<o mdmm 

4 5 a*i}^^$n>tfe©T-ab-5. 

[0 0 3 8] nmVyyi^T.^ AA\t. ^«H4 1, m 

T 7 * h U V ^ ^ ^ -R t>*x 5^ > y Jg-r ^ t IC cfc 
50 -xmffi, HW>«ffi^J:D«»«3nfcjSSX^:tf-<g 
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4 5 a*5}^fife$nTli?)o IH]ia«jg4 5 a«, 
1/^0^64 6 tM*©»l.i|HIgl54 7 iTlifiESnTl^-S, 

S«S®4 8tt, ;^iS:M4 5l'^^Stlfcn>^i' 
h:;}^-;i/4 9?&:fM^T»^h^>>'7.37 4 4®y-7.ll 

[0 0 3 9] ^fz.. K^mMA 8©^®tr«SeSiK4 5 
(rj^fi£$nfclHO«ig4 5 a;^)^*Sefe^nT^O, CKDIHl 

^n«)^. iHifl«iit4 5 a(D«^^^gttma«si*^^ 

[0 04 0] 'Jk\Z. *||M}^J|OSi*SiKa«*gBO 

[ 0 0 4 1 ] Rl^^j^raS^^Mti. B^m(r>iL^\z'^ 
<DJ:5C»fPTS. :tf^7.»«5 3 0^1-(|iJ;^|6]A^e.Alt 

S«5 3, 5 4, SBj3«S5 5. '^WuM 

5 6 SrffliabT. SS>f«ffi4 8 ^ffiCDBdbcDJgl^SrS?* 

« 5 2 , 5 1 ^Sii LT. i^ffl'v^^^ 5 8 L 

:«^7.»ffi53, 5 4, Sig«iffi55, 

[0 0 4 2] 0 2«. ^fsggic-^ssw^j^faS^sa 

[0 0 4 3] :^f^X»«4 0±{Cli)lh7>v7. 

4 4^m-r-S) (0 2 [a] ) . m^^x. ^m^hmm. 

^-><&?gfiKU, Xv^>i^(Cj;0 7^'J;i/«*lii)l6 0 
CIH](fi/1:$'->6 1 S:J^i£L> ^<r>%r:J it VV'JT^V^ 
(0 2 [b] [c] ) . m^-Z. WtX7*hU 

->*xh (B^-Br-r)^^, m7tRr/s#b^ T^^jjim 

(02 [d] ) . »WZ. 7)VS.:L^AflM^m^V. y 



(6) 

JO 

D> Ri^mme 3^m^r^ (02 [e] ) . 

[0 0 4 41 02 [b] [c] JC*-r7i'U;i'^fliK6 

ffliSH=bT^ 'j;^M)!gM6 O^JSrctT, 7>-f>>5"> 
i*'!^^ 4 4if*Ti"J;H»|gW6 0T^lCS3«ligi-r 

10 6 OS:S-r^t{CJ:0, |tl-*J*4&U^|Bl-yn-fe7.iCJ; 
DIHlifi«|jt«)lPBl«6iHtl^©}gfi!c*^T^-5. fj:*. Xy5^ 

>i/ft^$ijffli-r^c:t»c:j;o, inigB4 6<DS$ 6 4RUC 

tt3^«IH]g|5CD^ff S: g ft (CSiJWr ^ d t d«T-*S. 
[0 0 4 5] ^Ci3. *^MJ^fiHc43tiT«i^igiWlC7i' 

[0 0 4 6] ::<Dt#©[Hli!b«j§«, 

iS$«0. 2~4 Mm^TCOiiffl. ^C^Mv 
^«1~3 0 Mm*TO®H*W*bt.^. StcagBXti 

[0 0 4 7] 0 3SZ/04ti. *5§?afC«^SS*MiSa 

ar, Z-O^mmz^rS^W^t^, 

[0 0 4 8] **]!(SJgMT«> S*t«ST<D^»^:^t|Hi 

T}^fiKSn?>. TSI^7 G^^^J^jeSL (03 

[b] ) . SSitiT±BI^ 7 1 S:^*Jgfig-rs (0 3 

[c] ) o »Et^T. -7* hl/v7.h(0A^->X>i^lr 
40 J;D, ±SI^7 1 lC[H]a/'?3'->*}g^f -S^ttiTJ: 

0, ±BI^7 ISIHdbJ^t^lii? 2 tb, THIS? 0^1 
Ppim7 3t-r^ (0 4 [d] ) „ teOISH, 0 2®|| 

[0 0 4 9] TS117 0<»:±B^7 1 <hti, Snc-5«i^ 

T*^7i7ij;i.»ll§^®#i|2^^Sg^±ai^7 KCfigffl 

50 7 2sc;®Ki^7 3 tLTfigffl-rsigtctt, j:n^.ws 
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[0 0 5 0] tt^. :^mmmw>-^it7.-( y^>^m^t 

[0 0 5 1 ] 0 5«. *ieB^tC'ffi?)Si^§y?KB^a«^gB 

[0 0 5 2] 2ti:|lig}gffiT«. 
-5. 0 5 [a] ®Xg*Ttt. 0 2{r*f ^IKh7>v 

^^r^mmm? 4^m!i!Lv m5 [b] ) , ^^mm? 

mm^^7 4' \Z^X^ (0 5 [c] ) , ^<Dt^<D^- 

og6cD»s4*^ffiA^'^^kb, '^'Dxmmm\zmis.^n^m 

mm\z^\>^x\mMm\z^^mihmT&^mibi)^i^mm\^ 

tzh(D tvtzti^. z.n\zm^n^h(Dx\iti<. mx^t 
mihmmz^m^n^mpA^mm'\^y.\tm^i^^mr^ 
mm\zm-r^t\z^*). mihm^mibt^tmmzMm^ 

[0 0 5 3] ^CO^. :3>5'i7 h4^-;i.6 2?:^J5gL 
(05 [d] ) , S««ffi6 S^J^fiET^CliT (05 
[e] ) , SI*STFT»«©Sjg7ji^7-r-5, CltllC 

[0 0 5 4] t3^T, 0 2Ryf0 5{C^-r*JSPIiT 

^n^z.Lx. mm.m<^m^^m\zmm(Dm\^^mmt.n 
^^^^^m^m\zm^L. :in^mam'-&\zi^m't^o 



(7) 

[0 0 5 5] ±tB#*SgJ^MT'«> 7^ h U yXSICj; 

WI1»ligC9liJp<&SiJffllbT^J;<, ^/i*g^lia®^llf^ 
[0 0 5 6] 0 2ROt0 5(73|?:^J^^Ttt. SW««T 

(o^mMmxm-r^^\z, mfs.^iimxrmmt±^\!h 
mt^m^Lxh^<. x\t^rj.^m4(D\^^mi^^xm 
&mm^M^Lxh^\^\ :in=&mmm(Dmammizm 
i^xKSimm'&i^fSiLxh. ^MW7t^!tttt^*t--5S 

mx^^t\'^om,^^^-t^. 
[0 0 5 7] 0 6«, :^^m\zm^Kmmm^m^mm. 
(Df^-mmmm^^-rmmmx$>^. :i0mm\z 

[0 0 5 8] *^ifi}g^T'(i. Kiimm4 8Tizm^^ 

n^mimm4 5i!)i. aSl^h5>i?X3'4 4, EII8O, 

iS'i' hgB4 9{CJ;D#Kh7>vX^4 4 tmWlCtt 
^$nfcS«««iii^«Si:UT©Slif«@4 8;5^, 

m^4 5^^Lxmmi^m^nrzmmtr£-:>xi^^, -r 

ttt)-^. mmm4 5\tummtLX(Dmm^m^x\^^ 

■5. *IISEJ^^*3lt^^ii!:K4 5«. »^h7>>'7.^ 
4 4{Cit«, S-r-SCliT, mmh^>i^7.^^ 4 4<Dn 
30 'y->^-->3 >l^tL'T«£ffl$nTli-5, iteiftK4 5 t 

?^^h^>v7;37 4 4 t©FBifc«, um-^<bmmhyy 
v^T.^' 4 4 ©^^Mt bTffl e)tiTVi^ -> 'J a >S{t; 

IK (S i N) Xtt->'JZi>BI<k(g| (S i O) SrJfALT 

[0 0 5 9] 0 7 tt. ^mm\z%^Kmmm^B»^mm 
(Df^E-mmmm^^rmmmx^^o z.(Dmm\z 

[0 0 6 0] :^mmmmii\^^x. K^mm4 syizm^ 
■^ntzmmmi 0 iti, mm\im^m-t^%(Dx^n\,t 

1 A^*7tKiRtt^w-r^«^, BS}s-r-2)S*f«®4 sr^itr 
AWi-^7ti oo^«gs:Ki 0 ix^±izmx^^z 

Lf}^h. n^Vyyi^T.^ 4 4^<D^XM^'m<ZLi)^ 
T^S. :intCj;0»IKh^>v'7.3'4 4#tt(D3t:t7 

[0 0 6 1] z.(DL'^<D%mu\^^^-t^mmMi o i 

50 J:5irE«$nTt»n«, m^f3M^^m^X'^^:Lt 
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^iC#ttS©Sp°n« r:7-5-y^w>>7. hj , rcFP 

Rj > rBK- 7 4 8 Sj. rBK-4 3 0 Sj #5r^ 
[0 0 6 2] 08«, *^BJfC^?)SWS?«fB«*S« 

omranig J^ffi ^ V X /I - > CD ¥ffiia Tab -2) , 
[0 0 6 3] ±iB&SIJig}^SIfC^bfcJ:3Jl, 

i7/1^'->Sr, 0 8frS^-r. ;^*5, iit^l 10, 112 

[0 0 6 4] *^ssj^ffitr*5iiTtt. {hz-^^-y^^m 

IiJlCga«LTfel9> ia/'?^->®;*;#$«^1-J^2~2 0 
Mmea, t!-y^2~4 0 jtimiSSt;/ioTlii). SB 
[a] TlSS1^c©0/'^^-> 1 1 1 *?^MIiJlcBE«$ 

n. 0 8 [b] t-«^4^®cj/i5'->i 1 3t^^m.m\z 

[0 0 6 5] ^i*3, *'|ISfiP88Ttt, y--fX®St>i 

n 5^ - > X « 11 -^ipi 37 - > ^ ffl 1 i n t' 

9\-<D. ^Mmn^-> SA, Aft, -tft^) . 

Rjg, ♦snj^iiTt)j:<, ^izm^r£mvi<Dni$'->t)^ 
M&i^tzhoiX'hmmomm-^m^n^o stc> 

mw^^->t^^w^^->^^)^m^\yrzhoxh^ 

[0 0 6 6] 09«, *f8^lC#^SItS^aa^S« 
[0.0 6 7] *jlBSJ^Ii®VXi7/'«5'->«, 08OV 



(8) 

7^ 

;i ® t L^tvz d7 - >©l!a/i 3' S 

«i1-Jg2~2 0 wmeS. tf-y^2~4 0 wmSatPa: 

oTti^. nt43. ^f•^l 14, 11 eitm^m^x:^ 

[0 0 6 8] *iii!ig}KSi©i^^(c*viT=b, m-^^x 

(D'Ri^n^-yy.\tm-^<Dm^n^->^m^^tzti^. 

BaftfiA^©, ^nmAi'-y (Hft, Eft, T^ft, -tft 

-yt)m^i'tz%(r>x^Wim(Dn^fim^n^. ^\z. 
mw^9-yx\t. m.^fs.m><Dun^-y. 

[0 0 6 9] 01 0«, 

[0 0 7 0] *SligJ^^f^*3lt-5IH]db/'?^->«, 
<. 0iJ;^tt*RGBX«RGGB^W3]ii*X«4H^CD 

x^mmumihn^-ytx^. z.n^mx>mi.xn^)v 

[0 0 7 1] SI 0 [a] «-OO^^IiJiH«/'?37-> 
30 T'±iS«^®it^}^^Lfc««J, 010 [b] «iiaig¥ 
fiCC0^«aiJSB«/1 5- - > <9 jE L 

010 [c] « 1 H«tA±©*fi©^MaiJia 
e/-? - > ©Ml 0 S U T^ffi*^®^ * J^fig L * ^ 

^m.m±mmzm{h^^^-r^. t^^. ^'^mmm^x\t 

[0 0 7 2] 011 &Ut0 1 2 tt, 

[0 0 7 3] *^isjgiitt, KwmffiTirffli'^^.n^i^ 
trj.^. mi my it hUiyxh^m<^^xmB^^i 3 3 

mHi£b/1^->©}^fiE^fTo^c«^ (Jt««aj) ,012 
50 Kj*«ffiTtr{a:S-r«)«iBtlS©±gIHiei 1 3 0 1 
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SfifeIgT±JilH]i£b 1 3 ORtXTJilll 3 1 
[0 0 7 4] ^T^ttmig^ffll^Tt^^ 
13 5©IST*S011 [bl], [cl], [dl] 

v'X h^*&0^*J(|SIg^ffiB§^bT*^©T\ 011© 

[0 0 7 5] ^:}3, ^mimm\z^n^m%^mm\z 

[0 0 7 6 ] El 1 3 tt. ^%m\z%^Kmm.m^mn7r^& 

[0077] 013 [a] MKmmm^^y^mmrQh 
[b] nsjis^Sr«4a^sit^i«fBas^ga 

TfeO, iteiSIll 0 1 b«SI8^3ttt« 
m^?>fj:<5. 013 [b] tC:tel-t-5S*t««i4 8 ' 
^{b-r^dtT^ A'^y^^-f M 4 0©7te*ta)MT^S 

•B--5>;iiT. ^©ffi^l^TA'<yi7^'f h>tl 4 1 SrSiS 
[0 0 7 8] 01 4Rt/C01 5«, 2f:^?^»C^-5KltS! 

[ 0 0 7 9 ] *|lig}^filT«. X-f •y5^>y^^iUT 

SS}K^tC43tt^TFTSffi©©itxe«, [a] 
©JgfiK. [b] y-h«Sl 5 OWJ^eg, [c] 'Ir-h 
i|gi&M 1 5 1 . 1 5 2 , H-e>i^gl53© 

J^fiK, mMM<Dl&l^. [e] 7-f •^>K 1 5 4© 

J^fiK, [f ] V-X«ffil 5 5, KU-f>mffil5 6© 



(9) 

16 

[g] 5 7©}gfig. [h] «fe»^±»g|5 

'vwiadb 1 5 8 ©jg^, [ i ] a>^'i' h*-;n 5 9 

©JgJ*, [ j ] SI*«iSl 6 0©}K^^*^e?^-5, 
[0 0 8 0] MlCIig [h] tt. Seifelil 5 7±^© 
(1) V'JXV I & (2) IH]0/'15'->1 6 4 

J^fiK. ( 3 ) Mm 15 7 ±»gB^©IH]ifli 15 8 J^fig, 
(4) W-v;^ l-»l|gi^©#XS*^?);a:^, ci©i^©IHl 

ifIi^^Xc!:TB©mpY«, BiIfB (3) Xg©Jfe»Kl 

5 7±HgK©x-;/^>i/*T®J?IT'^^<, -^nt^;^, la 

[0 0 8 1] ;5:*5. *SIJgJ^liT'«7.'1'<>5^>i/^T<>: 

:3i.^TiftBjufc75?, z.n\zm'^-^rcr. m7.9ii-m^ 
mm h 5 yiyX'5'y.\t.u I M^^-r :t- Y-mcDT.^ v=^y 

20 ti^%(D'T:\t.fi.< . ^:n^i^^1-©^jt^WL/tt)©Tt)ct 

Zf^yT.^-j'ymWL. -fe^Si^xSffi, ¥«^*:S«*Tfe 
J;(.io MJC- i^mMmmrx:\-i.. Miexg (3) ©iHa^ 
ig^&«ffllCWr-5*eai:K{C*3lr>T> IS)— XigT©*M« 

[0 0 8 2] 0 1 6^0^01 7«, *:5!BJCfl^^KWS 
fgcS^^i^g«©^3g;^j*©^A*J£Jg^2r^1-|STffl0T 

30 [0 0 8 3] IHlfl^^lJtsr«®^cwr•5«ei^)^©J^fi^£^^1. 

©©itXSt'HLT«. 01 4SIX01 5©©5gXgt 

v=^y^m^(DMtLX\m \ A [a] ~ [f] 
-xstb. ^©«, (1) m^^m(otm.m\ e isr 
j^fiK. {2) mfhrn^mcDmrnmi & (3) 

l/>?7. h 1 6 3 tCiSIHifiA":? — >1 6 4©}^fig. 
(4) PDdlfiljtl 6 5©}gfie. (5) Uv7.h»iJ8t©# 

xST'j^fig^n^o 

[0 0 8 4] cinicio. sM«®TicjgiiK$n^^at 

40 H©|Hlt!lSl 6 6tT«Ml 6 7<i:S:gijXgTJ^fiK-rs 

y^-ya y^mxitmm.mmm^(D&nrzyu a >g 

igittfll*^':3ifiSte«^©Si*Sj«SS^^«?5^«S 

[0 0 8 5] rm, :^mm^mx'mm-^ri^mi!hmjSLZ^ 
Tmmit. ztiizm^-^nr. ■^-©©©/i^U'f s k^© 
50 ^nmmmt^i^. y*}:2ymitmm<Dmm^f&mm^mm 
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[0 0 8 6] El 1 8 Rnm 1 9 tt, ^mmiz^^Kmm 
[0 0 8 7] :^mmmmxit. Kummi e otic^i^ 

[0 0 8 8] ^Mmmmiz^na. m^i^mm^mm. 
m^mmm-^ n t j: o /t 5' - >spx*tT?# -s t 

JBOSm 1 5 ©^MJ^MJC^ bi^c^iiXS&d; 0 %)3^i|ii;5: 
[0 0 8 9] 0 2 0Sa^BI2 1 

[0 0 9 0] *iiigjg^T«. sMm@Tf'ffli/^^n^ 
^mmmm\zin-f FT mm(Dm7^xm\t. [ai « 

®**OTJ(^fiS;« [b] y-hSUcDJ^^. [c] ^r*-hJ6 
J^fiit. [e] 7'f7>HOJ^fig, [f] V-X^ffi, K 

u-i ynmcDmm^'hfs.^o torn, [g] ^7tttffi» 

I 7 lRZSWihmm.1 7 2) ^(Dmyt. [ i ] ^«XS 

7 3<Dm^tm<o 

[0 0 9 1] ^mmi^mo) ch] xeT-«. m~m^x 

■5. 

[0 0 9 2] ;i©«^. [h] xeiC*5l^T> 000/15' 
->gBl 7 5in>5'i7 hgPl 7 4(D@7tXetCt3tt-S> 
il3tx;^i;i'=^i-a*IHlif]i/t^->|fPl 7 5J:t3t)=i>^ 



(10) 

T T- isi TM^i ^ X ^ > ^ w-r -5 
mBmizmmm^isa?i^::txm^i)^t£m^iz^m 

[0 0 9 3] ^IIMJgSKlJcn^. 

mytiSLnmrnr^ z: t j:: j: o /-« ^s' - >jjbx*«t# -s c 

StCiaifi}Kfi£XSi:=I>:$'^ hmXgt^lW!-^ 
7tSlKS#x-75^>yxST'*ST-#^:i<!:i:*^b, 0 

10 18 Ry;^ 1 9 (Dmmmm\z^s ufc^Bxei^ j; d 
[0 0 9 4] ^/c, :^mmmmx\t, m{h^mm^m\z 

[0 0 9 5] 

20 immm^ mmmi) ^mmm\zm^^fzKmmm.^^ 
yifm^\z\-xm:^^i3-m'&(Dnm h ^ yi^x^^mm 

[0 0 9 6] nmt. ^^7.m^±iz&rr<Dxm^^7 

■p. 

[a] I TO*7./1y^U>i^*fe»Cj:D 5 0 nmJ^fiK. 

[b] V— X2 0 0, KU'f >«ffi2 0 irojgfiK. (1 

PR) 

[c] h*-t!>^H2 0 2<&1 0 0 nm. ^^£^SE^B2 0 
30 SSrl 0 0 nm, y— hif6^1S2 0 4$r4 0 0 nrtiT'^ 

XTCVDi'iDfiKM, 

[d] C r H2 0 5 2:7.A-y^'J >^ft{Cj;D 5 0 nm 

[e] '5r*-h«ffiRt;TFT^^gS©7-f 5>H 2 0 6 

m^. (2PRg) 

[f] mmmmm2 0 7 oum) ©jg/s, 

[g] *ili^igk)l±gg5©IH]Ci/'«^->2 0 8©JgfiJc 
(3 PR) 

[h] =l>^i7 h 2 0 90?^fife (4PR) 

40 [i] T>/l'5X'5AS:7./-^>y:?.U >i^fe{lJ: 0 3 0 0 n 

[ j ] SWia*ttffi« 2 1 0 ©Jg^. (5 PR) 
[0 0 9 7 ] /ife, ±fSX@ [c] (C:fcl^T> 

7 ;i/ 7 T v- U 3 >l^, H - tf > i^g « 

XV C V D*ft«Ji^Ttr^-r J: ^ Ufcc V U n > 

XSitSJt (->7>/BI^) ttO. 1-0. SgSJClS^ 
50 L. ^SiSa2 0 0~3 0 0*C, JI;>31 3 3Pa, 
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(.'yyy/yyiz-T) «0. 1~0. SJC^Sb, ^ 
KfiS2 5 Ot:. ffi:^/! 3 3 P a. :/5XVA-'7-2 0 

3S) «0. 2 5~2H^^L.> ^Ii[t&ffi2 0 0~2 5 0 
"C. ffi;'jl3 3Pa. T'^X'^A-'?- 5 0 W<h Lfc. n 

» «1~2H|5^L. fi£S^}ag2 0 0~2 5 Ot:. EE 
;^ll3 3Pa, y^XvA-?- 5 0 Wt Lfco 

[0 0 9 8] ^fc. ±IBIS [e] ©TFT^^g|5»7 
-f 7 > HJgfiKT'^, C rMtJi-l?!-;/ VJLy^>!f^m 

OX>;/5^>y(C«. )§:^{b**S?<i:?iBBg^2irU'5A7 

665~39. 9Pa. y^Xv/N""?— 1 0 0 ~ 3 0 0 
WtLfc, T^r;U77X->'J=I>«©X>y^>i^ 

H«> lg^<i:7K^:^;xi:<&ffl<.\ SJt^BE^'jO. 6 6 5~ 
3 9. 9 Pa, y^X'-TA^-S 0~2 0 OWttfe. 

X«ffltifc. 

[0 0 9 9] **J^0iJ(C*3liT«> y-X, F^'f>« 

T, Ti. W. Mo, Ta, Cu, AK Ag, IT 

O, ZnO. SnO^®¥S^, X«^ine)®«a©ffl 

[0 10 0] j^mmm'n\%. Kttinm-r\zM^ti^m 

{h\t. ±tB [f] [g] i:gTJ^^Sn-5o -r^^tt)^, 

±fBlS [f] T-J^Ji!c;L.fcl6M^±^tC, Ui^Xhai2 
MmSrJgfifeL, S^SD^^^XP-tXlCctDCaOU-v'X 

[0 10 1] ±ffixe [f ] <Dmmjk^m.m\z\t. Jt^u 
-rs Hit (a]g^k^¥i^«5ic^tt©iss.« trn-s i 
2j ) mi^^mt. mtiejj^u-f s KcDis 

^. Xtf>|HIfe^l 2 0 0 r pm, {Sj^pgMS 9 0 "C . 

f&.^^nfui o^mtv. *j^figjas2 50^. 

l^vT-hCD*^. Xt>|E]K^l 0 0 0 r pm, <S^e£ 

\z^'on^-yi^^^. /j^x h^-^ 9 o'Cd^t3 3 0 5^ 

ra^iaSibit. MUv'XhA5'->SrTXi7StLTfTr3 
Kil«)K7-fX-;/5^>i/.^#«, X->^> 



(11) 

i7';tfXl3Eg:S{b7-y^i:^S;^;x^ffll.^, ;tfXoit*it 
{Eg:S^b7>>*/iEfg) (JO. 5~1. StC^SL. K 
^^mtsO. 665~39. 9Pa. ZfvX-^n^-\0 
0~3 0 0WtLyc:. ^ciJ, 7;l-h"JVie«. :^Ta 

[0 102] Sit. *IIM0at;:*5UT«. ,5W«tTF 

[e] (DTFTJ^fig^T^. ^KD^mmm^M^ (2 
10 Mm) t. m2<D^mmm^m^ Hum) u->*x 

h leRtxx y 5^ >i^xs^jg-r ^ t ct D ^ 2 

T"^fc. a*»ijgyp-fex«, mm^mmm^zv&ML^n 
ftxmtmmiz-ttnt^i,^ 

[0 10 3] Sfc, Hlll3©mi©iteMi|gim2®*eigilt 

hmmizmammm^m^x'^^o mi(Dmmmtf^2 

SfblK 1 7 i7 ij ;HiJai, V U a >^{bM t # u -f 5 h*^ 

(Dffi*-^?D-B- ffl t> T IIS T ^ ^c. 
[0 10 4] *3IJ6«SJT«, -e©^, Ml*^^©i«<, 
T F T Xn -t 7. t ©S^tt*^* J; 7 5 X r:? A^S 
fiSb. 'n*A^->j^fiE-r^::<hT. iii*^®^stt 

te^J^^Lfc. ;i«<i:^<07;l'5x>::7AtC«'5'x';/ hx 
•y^y-i^mm^frl^K X>;/5^>^iK{Ctt6 O'CHJPf^L 

[0 10 5] :^mmmTit. wam^nmiziDi^T. x 
-i y^yifm^±mzmmmAmionrz^mr\ warn 
30 ^<Dtzib(D/^i^-ym^iimi!)^fTi:>n^zti)-^^, x-f 
v^f-y^n^^i)"^. x-y^>^XD-t7t;:E«^^n^;i 

i^^^^ltttro^fe^bXtt^^Si*^© ^ 51 c -r d 

[0 1 0 6] ^IHI(£i<D*;*:iSS«l Mmgg. IHI 

ffiTFTS«t. I TO;i^^7^t^ffiBJ!«S^*-r^*ff^i] 

n, PSSliX^x^-yi^iKT^rox'^— t}-*:ft'bT. 
/N'^JHl)agl5(CX5j?^ vJS®i^«^J<&^^ d i: D . 

[0 10 7] 02 4{C. **J6«»J»C43UiT# infest* 

\t. 2 12A^^|^S«, 2 1 3*^±gB;^7X«1S. 2 1 
Alfifiv — -? ^ . 2 15/&UTO ('f>>7'^A-^ 
> • ^^^^ K) . 2 16 jJtAitpt, 2 1 7 *tSlt5t. 

50 ixztm^. 2\^tiiwMWi. zz^ifi^m^mm. 
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2J 

2 2 li)^-»v7.mWiX'$)^. 

[0 1 0 8} ;i(DSWS}g^H«^S««swia*«@ 
«^A°^;i'^, {Sax hT'lia-r^c:t*^*T#^. * 
[0 10 9] fj:*5. *iiM{»jo[Hifi®iSs«, ±.mzm 

[0 110] (||]!i6«»J2) *^i(i£0iJ(Cffll/ifcSWM?«a 

[Oiii]©ifi«. :tf^x»«2 3 0©±{rjJAToi 

[a] C r$r7>/1-v$"J>;yatrJ:0 5 0 nm}^^. 

[b] y- h«®2 3 1 ©J^jEo (IPR) 20 

[c] y-h«6^1K2 3 2^4 0 0 nm. ^^mWm2 3 
3Ri[;H-hr>i^«2 3 4<£:-?-n-€'ni 0 0 nmZfyX 
VCVDtCJ;Ofi!c^o 

[d] y-f 7>h*J^fiK2 3 5 (2 PRg) 

[e] Cr, I TOUSrX/l^^i^U >i7'j£{Cj;D^tl^' 
0 nm}^^, 

[f] V-Xttffi2 3 6> \fU^>nm2 3 7(DmfS.. 
(3 PRS) 

[g] Wa«6ig:Si 2 3 8 Owm) ©Jgfig, 

[h] *8l«eigtl^±gg|5®IHifbA^->2 3 9®J^fiK so 
(4 PR) 

[i] a>^'i7h2 4 10}^fig (5PR) 

[j] 7;P5:^'>A2 4 2S:X/1>y^"J>^}*tJ:f3 3 
0 0 nmJ^fiK. 

[k] SWil««ffi«2 4 3©J^eXo (6PRS) 

[1] y-h«l«^aib (7PRS) 

[0 112] **Jg0iJT«, jEW1STg|5{3}^fiESn4IHI 

ifb2 4o«. ±iB [g] xmr-m^-^n^o z.(Dm(Dm 
B^-^mtmmmi tm-^f¥tvrz, **igc»jic*i^>T 

[0 113] u^. ^mmm\zio»hKummmmm(D 

®*«?tiS]TSJ:5{cLTSia^*5-e-;^c. ti^. TFTS 
^{^gi^^gS^SigL;^. 50 
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[0 1 1 4] 02 7lc**liS«ajT«^n^cKi*S?SS 

S/T^SBwKffiiiigs^^-r, 112 7 tt3it^?f^jj. 

1 5 7jiAl*3t, 1 6*iR#t3t, 2 3 9>1^V'J7. hODifbn 
2 4lA^3>^i'h. 2AZmW.^W.. 2 50 
*^**H^i]S1S. 2 5 Xit^livT^M. 2 5 2ifitl'y-yH 
)\^^. 2b3timmmM. 2 5 4*^'yxh*cXhj^ST 

[0 115] *IISg«»Jtr43itSSWSiSB^B«*ga©« 

^ttJi^Tfc^ ^mmi(Dm'^tmmzx-i v^y^m 

[0 116] (^iffi^3) ^iiM^jTH. KmmmTiz 

[0 117] :^mmmiit. sw«@T©iH]a^^?>d^3i 

xitmmm2t±<m-T$)^. iiis^^ji 
T«xg [i] , mmm2Titxm [h] tr^stt^pofl 

/■^ ^ ->mss.mz. mmm^mx^xm^mt) ^ fzifx- 
^■5. ^(Dtztb. m2 8{tm2 5 t-kKmcx'&^o 

[01 18] *|IM^JT'tt. (HIi£bJ^fiK1S<DHtltB^Saai 
StLT. S^UHmtfT^-i^^^frjcD 2 6 0^*^:3 

IBtKcDjaSi&ftofc, c:ntCJ;D, f^JaaBtWIHifhO 
«^^K*^'6 0-8 0«eST-a&o;^ct)CDA5, 

1 0 4 0 ^mmmx^^tvrz, TTitJt., #e>n/c[H] 

2 6 1 ir^m^nfc. rm, :$immm\zi5ii^s.^mm 

[0 119] ^tz. :^mmmxit. mihoym^itmmm 
iRzfmmm2tmmizi umizm^Lrz, tztzL. w 
ihM^^^\z-^i<^^^tx\ m^n^K^m<D9t^^ 

i<:^rmmD--( x^mr^Kumm^m^^m\zmm-r 
?>ztx. /■^^)im^^^<oBM^$izn-ri>mm^w\t 

[0 12 0] ^Tz. mihm-^^&<-r^:itxKmw.<D 

^i&m.izmm-r^z.tx\ ^om^^^^ini^^^nmx 
c(D^oiz. mmm'^. xity^^^ju^^mmiz^- 
i;t, wammmm?:^mizmmx^^o 
[0 12 1] ^fc, ^•®± 
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[0 12 2] (^iS0iJ4) *^Jig0iJ-e«> SWISTSI^IC 

[0 12 3] *SSE0iJ(Ci5lt^MS*^?SB^g^gBOi3 

«, hJIB^SS^J 1 X«HSf!SIIM^ 2 |pI-tCT^ 
^. HJgMlTttxe (f) , ^SS0<I2T 

«XS (g) (C*itiTJgfiK$n-5iieig:a(CS^tt)^2 7 

o«:fieffl-rstci5tr*s. 

[0 12 4] ®^tt^©X@S:SnA«)/5:ttT, PnOJ^fiK 
Jf^T. L'vXh^flT, \yz^7.hm.m. l^v'XhiiJilX 

[0 12 5] ^mmmx'^t. m^mmtvx, m^it 
untLx. -M^.^^itxmw^^^m(Dms,^ tofp 

R8 0 OJ , ->:^U-ttSS©aiffl« TLC 1 0 OJ . B 

xj , BMb^x»«^^asa©Kn°p« rj^Tttt^'M 
[0126] {^mm 5 ) :^mmmizm ^^^tcRmmm^ 

^ > i^^^^tc «)S»x ^ ©»m h 7 > vx 37 2r$g 

[0 12 7] Sjitt, :fJy7.mm2 3 0 ±fCj^AT<DXS 

[a] C r S:X/Vy37U>ifi£{cJ:0 5 0 nmj^^, 

[b] y-hmffi2 3 iroj^fiKc (IPR) 

[c3 y-h*6»M2 3 2 5:4 0 0 nm, 2 3 

3RZ>'h*-tf>i^H2 3 4$:^n^*ni 0 0 nm. ^7 
XvCVDtCj:Ofi£l^, 

[d] T-f 7>HJ^B!!c2 3 5 (2 PRe) 

[e] Cr, I T01«:X/1y^U>^^&fcJ;«9-?-n-e 
ns 0 nmJgfiKo 

[f] y-X®S2 3 7, KV"f>«®2 3 6. IHCiJg 
fieffl«ffi<OJ^j£l 3 0. (3PRB) 

[g] ^TtttTi? ij;H^flg2 7 0 (3 Mm) (7D?^^, 

[h] !S^tt7i7 >j;i.«SBg'v.©[Hli£b/tiS'->StJfa>^ 
i7 h/>?^->g^ (4 PR) 

[i] Sfi&X>y^>i>'Xg{CJ:*IHliIb2 3 9SC;:3>^ 

h 2 4 1 ommm^ 
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[j] 7;i'5X'i'A2 4 2SrX/1y^'J>3^ffi{Cj:0 3 
0 0 nmjgfig. 

[k] S»i®5S«ffi«2 4 3©)^^, (5PRB) 

[1] f-VU^'^ftX. (6PR@) 

[0 12 8] *f[plS1S2r«^a^t3-a--5:itT-R 

[0 12 9] if^mmx\t. Xg (h) XgcDGDdb&l)^ 
10 a > ^ i7 h «|WlB#}gfi££Jli1.tt||i[fE0iJ 3 OSitXS t in- 

XgT^SLfc. 

[0 1 3 0] A\Z7F.t::i>^i;Vn9 

-> 2 8 0 i:[HIifb/'ti5'-> 2 8 1 ttmm^tXtz 1 

o\z-^7,i^^t2 8 2tmm-^nxi^^-77.i7^mmt 

20 :intcj:o. »3^$n;^c^7ttt7^'j;um«g2 8 3 
^?i-rffi«i, ^ikt'X'>5^>i/^T-r-5®«i:<&|p|^ 

[0 1 3 1] ^^mmxit. z.(D^mmm^Mm-r^c 
->gPT3 : 1 tfi^^^izm^vfz. ^(Dmo^mmx 
D— 3j ^mm^^:itx\ mm^m9 o^x\ ny^ 

[0 13 2] *^Si0iJT«. «e0)i»C^3t14Sr^ffl-r^ 

CtT, *iS0lll~4fCjt-«:T. SitlBatSS^g«© 
T F T»«fi'l®@jgxg^^'>^i < i-^ ;i t *^*T-#fCo 

*^c. ;i®t^<DTFTa«ffliJ®SS3iXg{C*3tt-5PR 
|S«6i:fj:l9. fie*SSt^lKS«^SBlC:fett-5TFT 
S«{Bi|(75»!jtxe P R ^CD 8 <t 0 %t&.mtX^^Z. ti)^ 

40 [0 13 3] *fc. *IISS^JT'ti, [H]i£b/1^->t:]> 

[0134] (^SS0iJ 6 ) if%m(D%mm\zm t^fcSW 
iyj6crB«^Sa<o»rffiS^0 3 5{;:^T. 03 5iri3tt 

2 9o*«*hpjs«, 2 9 1 **iaifbsi*fi, 2 

50 ^2i)m{hl§, 2 9 3*^a*affi, 2 9 4d^«^ll. 2 
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9 5 mm^^. 2 9 6 tiim.m.m. 2 9 ? i m^tt 
[0 13 5] y^>ifm=f-\z\t^m.. mmm. 

[0 13 6] ;^C:fe, ±0ffitC*3t.iT, 
[0 13 7] 

*SC:t{Cj;0, SSitXigtt'TOT.-f y?>^^3g^OiRf 
[0ffi®fS^fj;SiW] 

[0 1 ] :^f^miz^^RMmm^^^&m<Dm-mmi& 
m-mmmm^^^-rmmmT'&D . 02 [a] -02 

[e] ©dlrxSji^jifT-r-S, 

[0 3] *^ajlc#5SW^i^^g*g«wSjg:^fecD 
M-3l;ffi}^^^*-r»fffi0T$)O> 03 [a] ~03 

[c] (Dmizxmi)mn-t^. 

[04] *fg?«tcfi^SKI*S^ffi«^gS©«!ji**® 
^-llig}^^^*-r»fB0Ta5D, 04 [d] ~04 

[f] ©MS(cxs*^jifT-r-&. 

[0 5 ] ^mm\z^^^s.^mm^^^mm(D^y&:^'m<D 

ll=IIJgJ^liS:^f »rffi0TSO. 0 5 [a] ~0 5 

[e] (Dmizxmmn-r^. 

[0 6] *^Hj(c«SSI*S?SS«^Sa©m-ll]!il?^ 
SI**-r»riB0T*.S. 

[0 7] ^^^^fc-RSKWSiSgSg^gSromH^JfSJ^ 

^i^*-r»f®0TS)-5o 

[0 8] ^mmiz%^KMmmm^mmm<Dmmmmm 

^Sr^rvXi^/trJ^-XD^SST^O, 0 8 [a] *t 
^-fiaj, 0 8 [b] *?m-^JT'*?). 

[0 9] *^BJ(c9^ss*tSj^^B«*gero^H*igj^ 

MS:^-rv7>i7A^->(D¥S0TfeD^ 09 [a] ;!>i 
0 9 [b] dSf|-«ajT**. 
[010] *^BJ(r^:5KS^S^«Sg^.gS©^A||^£ 

mw^^mrwimmx'$>K>. 010 [a] 01 

0 [b] ti^f^-m. 010 [c] *smH0ijT*S. 
[011] *5§WH0^-5SI*^f«SS^SBW|?3i;?ffi 
<DBES*ii6?^^tl43tt^Jt«^J5:S^-r»fS0T'^l3. 0 

11 [ai]~0ii [f 1] (DMizxmfjmff-r^o 

[012] *fg?qir«§SW3«?^S«^Se©©jS:5ffi 

(of^mmmm^^^rmmmi^ 012 [a2] ~ 

012 [c 2] (Dmizxmnmn-t?). 



(14) 

[013] *%B^IC^^SIt^}KfBa^gBOB-tllJS 

mm^^-rm^mx-$>K). mis [a] a^^-^ij. 01 

3 [b] *^m-«»JT»5. 

[014] *^?qir^ssMS}ei^«^gB«Sifi:^S 

<D^^nm.mm^^-rmmmr'$>y). 014 [a] -0 
14 [g] (Dmizxmi}mfT-r^, 

[015] *^?«tffeSSi*SjSS^*S«CDg!jg;^^ 
<DmE^;^Jg®^^-rWa0T'feO. 015 [h] ~0 

1 5 [k] mmzx^tmi^r^o 
10 mi 6] ^mmiz^^^R^mmm&^mmomm:^^ 
(D^fs^mmm^^-rm^mv^r). 01 6 [13-0 

16 [3] (Dm\zxmfimn-r^. 

[017] *^HJJC»S;S|t^jgag^gBOSig*& 

©m7^^if6J^lfeS:^-r»riS0-ea&r). 017 [4] ~0 

1 7 [6] (Dmizxmamn-r^o 

[018] *feaqic^^M*faj«S«*gB<7)S!3g;^^ 

<Dm-tmmmm=s:^-rmmm-e mis [a] ~0 

18 [g] (Dmizxmamn-r^. 

[019] :$i^m\z%^Kmmm^m^mm<Dmm:^m 
20 (Dm-tmmmm^^-tmmmT$>o. 019 [h] -0 

1 9 [k] (DMizxmfjmn-r^o 

[02 0] :^mmiz%^KMmm^m^mm<om7&:^m 
(Dm/\mmmm^^-rmmmx'$>K>. 020 [a] ~0 

20 [h] (Dmizxmtmnr^. 

[02 1] *fl?^{C|^^S#ifS?gSS^^«»Sjg*j* 

<Df$/\mmmt&^^-rmmmT$,r). 021 [13-0 

21 [j ] (DMizxmiimn-r^o 

[022] *^?g©^Sg^J 1 (C'P^^Sfif^ji^^B^^gB 
OMjg*feSr^-r^iB0-CSO, 022 [a] -0 2 2 

30 [f] <Dm\zxmmf7r?>o 

[02 3] *^WO^ig^J 1 tC«^;5i^^?SftS^gS 
®»3i*^<£^-r»rffi0T$. 0 . 02 3 [g] ~02 3 

[j ] <Dm\zxmi>mnir^. 

[024] *:!«?«©^i6«»j 1 iz^^Kmmm^^^ms 

$r^-rir®0T?*^. 
[02 5] *li?^©^ig^J2fC^^SS*SjKa«S^^B 

<Dmm:Mm^^twimm-v$>K). 025 [a] -025 

[g] (DmizxmtmfT-r^. 

[02 6] *:%?^(D|IMC«J2(C«^S*fM?^B^Ba^SB 
40 (Dg{ji:5ffiSr^-rfrB0T$)D. 02 6 [h] ~02 6 

[ 1 ] <Dmizxmi>mf7ir^, 

[02 7] :^%m<D^mm2iz%i>Kmmm^m^mmi 

[02 8] :^^m(Dmmm3izi^^Kmmm^B&yFimm 
<omm:^m^^rmmmx$>o, 023 [a] ~0 2 8 

[g] (Dmizxmmnir^. 

[02 9] *^igo^SS«sj3icfl^^RMS'Jfgt^B«^Sa 
OSl3i;^fe<&^f »rE0T'*O. 02 9 [h] -02 9 

[ 1 ] (Dmizxmitmnr^. 
50 [030] :^^m<DnmM4\z%i>K%iMm^m^^m. 
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coSit;^S^^-r»Tffl0TS)O, 03 0 [a] ~0 3O 
[g] ©«(CIg*^jlfT-r-2). 

[03 1] *^w©*jifiaj4tc'^ssi*S!^rB«*sa 
©®3i:;^j*&^-rra0-ea&o, 03 i [h] ~03i 

[ 1 ] (DW(CXe;5^*jlfT-r^o 

[032] :^%^<DWm\ 5 {C-^^SItSj^Sa^SB 
©@ii*ftS^-r»rffi0T?ibD. 03 2 [a] ~0 3 2 

[g] <r>mzTMtm^-t^o 

[03 3] *^l^(D||;^t»|5(C«^;SWffi^^Ba^SS 
«S3jg:*j***-r »rB0T-*D, 03 3 [h] 
[ 1 ] ©|iItCI@d«itffT-5. 

[034] *^BJ©*J£^J 5 \Zi^^WMWlk^^^^W 

w»3g;&ffi^^-r^ffi0-ca&i)o 
[03 5] *fg?«©^J6«»J6tC#SS«S!?iSS**SB 

[03 6] ^^*osi^s^Sl«^»§**■r»riS0T* 



[03 7] ti^*©S8tSMB^B«*gS®SM^^^^-r 
»r®0T«O. 03 7 [a] -03 7 [f] ©HtXg 

[03 8] t»£3feC)SWSj^^B«*gB0»!3t*&^^T 
»rffl0T*O, 03 8 [g] -03 8 [j] OdtCXg 

5 3 ij^^mm m-<Dmw 

m3 3 10 5 5 ^B^«S 

4 0 :fJ^7.&m. 

4 5 $g«^IR 
4 5a DgOi^ii 

4 8 

5 6 m^m 
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